® REFINER e 


SPECIALIZED FOR THE OIL REFINING INDUSTRY, INCLUDING PETRO-CHEMICAL 
ENGINEERING, PETROLEUM SYNTHETICS AND NATURAL GASOLINE 


January, 1945 A Gulf Publishing Company Publication GRADY TRIPLETT 
Vol. 24, No. 1 Epitep Montuiy at Houston, Texas Editor 


Copyright, 1945 








CONTENTS 


Three Years of Industry-U. S. Teamwork 
Ralph K. Davies 


Petroleum Promises 
William R. Boyd, Jr. 


Plastics from Petroleum 
B. H. Weil 


Proposed Simplified Method for Hydrocarbon Phase 
Equilibrum Calculations 
Cc. G. Kirkbride 


SPEcIALIzep Or JouRNALS 


Nozzle Opening Reinforcement for Unfired 
Pressure Vessel Design 


Ernest E. Ludwig Published by 


Electronics: in Instrumentation 
H. D. Middel THe Gur PusiisHinc COMPANY 


OFFICE OF PUBLICATION 


Application of Unit Operations to Fractionation and Other 
— sindbis ares 3301 Buffalo Drive, Houston, Texas 

R. L. Huntington 

Fuel Requirements for Farm Tractors R. L. Dupiey, President 


am oo A. L. Burns, General Manager 


Pro: f the Li fied Petrol Gas Industry in 1944 138 ; ‘ 
gg 22 Pe rene go ieee eee J. Kent Rinusx, Managing Editor 


Relative Humidity Tables... .... 0.0... 0csiecccccces. 134-136 Tom W. Netson, Advertising Manager 








4 
New York: Room 625, 250 Park Avenue, 
Dick Swinsky, Manager. 


Departments CLeveLanp: 1010 Euclid Avenue, 
C. L, Haskins, Manager. 





Cuicaco: 332 S. Michigan Avenue, 
Digest of United States Patents on Refining of Hydrocarbons. . . 168 H. G. Fitzpatrick, Manager. 





Science and Technology Abstracts Los Ancetes: 426 W. W. Wilson Building, . 
New Equipment for the Modern Plant Huntington Park, California, 

Jay -W. Curts, Manager. 
Business Notes 
Tutsa: 1304 Hunt Building, 


Catalogs and Bulletins J. F. Carter, Jr., Manager. 


Advertionm: Index Fr. Wortu: 203 W. T. Waggoner Building, 
H. H. King, Manager. 


Petroleum Refiner is indexed by !ndustrial Arts index. 








Single copies 35 cents (except special issues). Sub- 


CENSORSHIP NOTICE—Censorship rules occasionally make it scription price, domestic and foreign, $2.00 a year; 
2 years $3.00. Entered as second class matter June 


otherwise delete parts of publications destined to subscribers outside “Daited Seaton. 

If there be such deletions in es of PETROLEUM coop lh ayn abroad, ssavstaamle “dele at 16, 1923, at the post ofzice at Houston, Texas, 

the request of the Office of ip. Copies sent abr under act of March 3, 1879. Advertising rates on 
of time necessarily consumed in passing the publication through the Office of application. Copyrighted 1945 by The Gulf Publish- 


Censorship. The Publisher. ing Company. 























anuary, 1945—A Gulf Publishing Company Publication 





MASONEILAN f vtcedlage frslon CONTROL VALVES 


In the past, valve manufacturers neglected to 
design and build small control valves which 
had minimum flow capacities very small in 
comparison to their maximum flow capacities. 
Consequently, all that has been available has 


been needle and wedge type valves. 


Through exhaustive study, research and test, 
Mason-Neilan Engineering dispelled this bug- 
a-boo by designing a new series of small 
valves that provide exceptionally good flow 


characteristics. These valves are known as 


Percentage Piston Control Valves and are 
obtainable in five trim sizes—3%", 14", %”, 
yi", and \%”. The important point of these 
valves is that a wide flow range with desirabie 
reproducible characteristics has been obtained 


in all sizes including the \”’. 


Investigate these new Masoneilan Percentage 
Piston Control Valves. Write for complete in- 


formation and Bulletin 300 today. 
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iF THE assurance that economical application 
of Fischer-Tropsch processing can be applied to 
natural gas, the petroleum reserves of the world 
are doubtless more than doubled. The M. W. 
Kellogg Company says its de- 
velopment: 

“Makes possible the pro- 
duction of gasoline. with a 
clear octane number of 75 
motor (83 research) from natural gas for about 5 
cents per gallon, bringing gasoline synthesis from 
natural gas definitely within the range of success- 
ful commercial operation.” 

Although not officially announced, the industry 
has. accepted that similar development has been 
accomplished by Socony-Vacuum Oil Company 
and some of its affiliates. 

Two plants are under consideration, one in the 
Hugoton area, Kansas, the other in the Carthage 
area, Texas. Each is a substantial gas reserve and 
neither is yet fully defined. 

In explanation of its cost calculation, The M. W. 
Kellogg Company based it on natural gas at 5 
cents per 1000 cubic feet. 

Fischer-Tropsch processing, developed in Ger- 
many, has: been under intensive study in this 
country because of low rates of crude-oil dis- 
coveries over the past three years. 

Of equal significance is the further assurance 
that the application of Fischer-Tropsch processing 
to natural gas has contributed to its application to 
coal or other high-carbon-content materials. 

Thus the coal deposits of the world have been 
brought into the family of liquid fuels. 


Gasoline from 
Natural Gas 







Wiis events in December, 1944, 

prompted the American people to concentrate 

attention on immediate requirements. Happily the 

reverses on the battlefront were not disastrous, 
although serious. 


One  !" consequence it is to be hoped that 
attention remains concentrated on immedi- 
Job ate problems until military victory is a 


reality. No one doubts that the world, the 
nations and industry will face postwar problems. 
What has been discouraging has been the atten- 
tion given to postwar consideration with a war 
still to be won. When the German armies broke 
through into Belgium the people of the United 
States realized that a war still had to be won. 

It is to be hoped that in petroleum circles, espe- 
cially in refining, that attention will continue to be 
concentrated on immediate problems. The one 
requirement of refining is sufficient finished prod- 
ucts for military operations. The industry has a 
record of which it can/Bé proud. But it has done 
nothing for which it @egerves exorbitant praise. 
It has done only whatjitsshould have done in de- 
fense of itself. The contributions of the industry, 
which means its personnel, are not to be compared 
with the contributions of the men who stemmed 
the German thrust. : 

Although it has causg for being proud of its 
wartime re refining has been guilty 
of too much postwar planning. It may be more 
in keeping to designate the activity as “too much 
postwar talking.” There is much evidence to indi- 
cate that technical staffs have kept their attention 
on war requirements. But others have been writ= 
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ing and talking about what refining will offer in 
the future. 

What refining accomplishes in the future will be 
measured by when and how the war ends. Accom- 
plishments with peacetime applications as well as 
faith in the future are an excellent bulwark for 
current accomplishments. Whenever they divert 
attention from immediate requirements they have 
been given undue emphasis and the men responsi- 
ble for diverting their attention are lax in their 
duty. 

This industry must make butadiene in quantity, 
regardless of what sort of chemical rubber indus- 
try prevails over the years. 

Military machines need all the high-octane gaso- 
line this industry can produce, and without thought 
of its application to the machine of peace. 

The record of toluol production in refining is 
exhilarating but it is not to the credit of the indus- 
try when it wrinkles its brow over the future 
status of this product and the equipment that 
makes it. 

The military forces of the United Nations are 
not going to have too much gasoline, lubricants 
and explosives. In the military estimate, an excess 
is interpreted as plenty and never too much. But 
the military forces of the United Nations can have 
too much postwar planning. 


L- PUBLIC spending offered the prospect of 
permanent benefit, it would be attractive. Nothing 
sounds better than the words that outline a status 
of work when wanted at wages satisfactory for 
all wants. 

It simply offers no prospect of 
permanency. The public debt 
mounts faster than the income of 
a people can march. Not enough 
can be drained off in taxes to meet the totals in 
the appropriations. 

We as a people expect to come to the end of the 
war with a debt close to $300,000,000,000. Mean- 
while as a people we have set new wage standards, 
drawn more money, spent more money, paid more 
taxés. 

All have been insufficient. The prospect of clos- 
ing down on armament work is at hand. The 
makers of armament have not been able to save 
enough to tide them over until other work can be 
found, Instead there is a.demand for unemploy- 
ment compensation, to follow immediately the 
period of greatest earning. 

Public spending. simply provides no surplus. 
With government it provides a deficit. Those who 
benefit from the public deficit wind up with a 
deficit. Profligate spending of public money seems 
to encourage profligate spending of private funds. 

It is all a grand game—as long as it lasts. 


As Long as 
it Lasts 


> < 


Fortunatery the refining industry offers 
many opportunities for placing the disabled war 
veteran in gainful employment. The office and the 
laboratory are known instances. 

But the refining plant, itself, is not 
manned solely by men who must 
have the full complement of hands, 
arms, feet and legs. Such men are 
coming home and upon completion 
of all that medical science, artificial devices and 
training can give them, they must be brought into 
industry. 

Manageme.it of refining plants should now be 
active in diverting some of these men into work 
that will fit their abilities. There should be no 
tinge of charity in these efforts. Refining plants 
have tasks that fit what these men can do and 
when they are placed in these activities, the dis- 
abled veteran will disappear. 


Back on 
The Job 


i= MAY be. that the. Washington columnist, 
Drew Pearson, has private information on a re- 
versal of lend lease. At any rate he has come up 
with a proposition whereby. the United States 
will get something out of Russia— 
crude oil. In an article in the current 
issue of Cosmopolitan magazine, he 
reports: 

“We shall actually import oil from 
Russia and store it in the depleted non-porous oil 
wells of Pennsylvania.” | 

Evidently he considers merely the well as a 
storage reservoir, as the sands out of which oil 
comes is porous. 

At any rate his statement drew a pointed reply 
from the Pennsylvania Grade Crude Oil Associa- 
tion which countered that depleted assumption 
with the statement that Pennsylvania oil fields still 
contain more than 6,000,000,000 barrels of oil. Fur- 
thermore the oil from Russia was classed as certain 
to contaminate that of Pennsylvania. 


Strange 
Things 


So many strange things come about that it is 
hazardous to stamp any proposal as impossible, 
still it does seem a bit inconsistent to take oil from 
a hole in Russia, transport it across several oceans 
and put it back in the ground in Pennsylvania) It 
would seem logical to use the oil once it arrived 
from Russia. 


Research and invention, like time itself, go on 24 
hours a day. No matter under what type of political 
economy a country may operate, some brilliant 
youngster in the back end of a laboratory, overnight, 
may obsolete millions of dollars worth of equipment. 

—L. D. McDonatp, Vice President, 

Warner & Swasey Company, in The Iron Age. 
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ee undoubtedly occurred to many that 
there is a note of historic coincidence in the fact 
that the twenty-fifth anniversary of the American 
Petroleum Institute comes at this time. 

Created as the result of the industry’s collective 
efforts in the winning of World War I, the A.P.I. 
comes to its Silver Jubilee as the men of oil are 
united for war for a second time—a far greater 
war. 

We have not forgotten the grateful words of 
Lord Northcliffe, after American oil had rushed 
to Britain’s rescue at one of the most critical points 
of the last war. Telling of the response to his 
appeals, he said: 

“The (American oil) people started right in 
there; the oil is pouring across the Atlantic... at 
a lower price than we have averaged over here. 
They could have squeezed millions out of our 
trouble if they had chosen. When I thanked them, 
they merely remarked, ‘it’s our war as well as 
yours.’” 

This time, the war has been so much more vast 
and the job so much bigger and more complicated 
that there is even greater cause for satisfaction 
when the Army and Navy declare: 

“No plane has failed to fly, and no ship has 
failed to sail for lack of oil.” ; 

That short statement may not impress a person 
not familiar with the oil industry, But to those of 
us who know the full story of what made the 
statement possible, it epitomizes mzny volumes. 
It means not simply that the oil industry has suc- 
ceeded brilliantly, or that government has achieved 
notably. It means that industry and government 
have triumphed together. It means that we in the 
Petroleum Administration for War were right, 
back in 1941, when we based our entire program 
upon the principle of cooperation between the 
industry and the government. } 

In saying that industry and government have 
triumphed together, I am entirely. mindful of the 
fact that the actual, physical job of discovering, 
producing, refining, transporting and distributing 
petroleum and petroleum products has been done 
by the industry, alone. The government has not 
physically handled a single barrel of oil, and none 
of us in PAW has any illusions on that score. 


















































Nevertheless, everyone in industry knows that 
an effort so monumental required a coordination 
and central direction of effort. It does not take 
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Three Years of Industry-U. S. Teamwork 


much imagination to picture what would happen 
if each individual oil operator simply went ahead 
by himself and did what he thought he should do 
to contribute to the winning of the war. And so 
we have had the Petroleum Administration for 
War, to make the assignments, to write the rules, 
and to furnish the correlation of effort that was 
necessary so that the industry might operate with 
maximum effectiveness and with sureness of di- 
rection. 

Looking back over three years of this combined 
effort, one quickly realizes that the two partners, 
industry and government, have come a long way 
together. They have, together, reconstituted the 
nation’s oil transportation system. They have, to- 
gether, worked a miracle in the production of 
aviation gasoline. They have, together, wrestled 
with thé problems of materials—~ manpower and 
economic controls, so that, by one way or another, 
wildcats were drilled, fields were developed, the 
oil was cefined into the multitudinous preducts 
needed for war, for civilian use, and delivery was 
made on time. 


Road Not Easy 


It is hardly necessary to mention that the road 
has not been easy. The industry was wary, when 
Secretary Ickes first proposed his cooperative pro- 
gram, Oil men were frankly suspicious of gov- 
ernment. But, they agreed, with fingers crossed, 
to give it a try. 

I feel entirely s2fe in saying that I believe that 
no one, on either side, is sorry that the try was 
made. The relationship has not, be it readily ad- 
mitted, been an uninterrupted love scene. There 
have been spats, and tables have been pounded, 
and voices have risen, and tempers have been left 
ruffled at times. But, it seems to me, therein lies 
proof of the strength and substance of the relation- 
ship. In other words, the fact that industry and 
government have been able to thresh out theit dif- 
ferences together, forthrightly and still remain 
firmly united in mutual respect and confideiice, is 
just about as convincing proof of the work ability 
of democracy as one could wish. 

Moreover, though I mention these differences, 
I would also point out that they have been few 
and far between, The industry has known that it 
was dealing with an agency that was staffed, al- 
most entirely, with practical oil men. The PAW 
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yas known that it was dealing with an industry 
that was composed of patriotic Americans. Their 
goal was the same, and so the mechanics of 
achieving it have not been difficult of devising. 

I have said before, and I repeat: I believe that 
beth sides have benefited by this wartime rela- 
tionship. I know that the industry has gained new 


Petroleum 


ieee y for the prospect of enduring 
peace in this world there are still a great many 
people who take promises seriously—who neither 
make them glibly with indifferent intent, nor 
readily condone the violation of pledges made by 
others. Honor and integrity may have become out- 
moded and despised virtues in some nations of the 
earth; but this wonderful land of ours, so richly 
endowed with natural resources, and the home of 
an enterprising and progressive people, is still one 
great nation where a pledge is neither casually 
given nor lightly broken. So it was with those 
gallant patriots who pledged their lives, their 
fortunes, and their sacred honor; and so, please 
God, may it ever remain. 

In community with the people who compose it 
and the far greater number whom it serves with 
the precious heat and energy of petroleum, the 
American petroleum industry has made a few 
promises during its brief but impressive existence 
of 85 years. Although the industry has long pre- 
ferred to let its performance speak for itself, 
nevertheless, those promises that have been made 
have been scrupulously kept. 

The grave, continuing urgencies of this war and 
the onrushing problems of peace now demand 
from our industries and from our government defi- 
nite pledges of sustained and unstinted compliance 
with the insatiable demands of an all-out war, and 
equally firms commitments to accept realistically 
the boundless challenges of peace. 

For the vast American petroleum industry which 
is still growing in scope and in service, it can be 
stated that there exists a firm determination to 


— 


insight into the problems of government and into 
its responsibilities to the public. I am certain that 
the public and the government have gained a new 
appreciation of the qualities of the industry. 
—Ratpu K. Davies, Deputy Administrator, 
Petroleum Administration for War, 
in Chicago Journal of Commerce. 


Promises 


accept and bear proudly and honorably those in- 
conceivably great responsibilities that have been 
thrust upon it by the absolute essentiality of its 
products to modern society. And not unmindful 
of the full meaning of its pledge to the millions 
dependent upon it for their transportation, secur- 
ity, safety, comfort, and way of life, petroleum 
hereby promises: 

1. Its continued and complete devotion to 
America’s first and greatest task today: the 
winning of the war and the securing of an en- 
during peace. 

2. Its unending effort to serve the American 
people with an always adequate supply of those 
countless petroleum products that have become 
so necessary to modern living. 

3. Its unceasi..g acceptance of its responsibility 
in maintaining and improving the already high 
standards of employment and opportunity in the 
petroleum industry. 

4. Its unreserved realization and proper dis- 
charge of its duties as one of the great basic 
elements‘ of the nation’s economy. 

5. Its constant and continued search for new 
and greater sources of petroleum, more and better 
petroleum products, and greater opportunities for 
employment and service—to the end that the 
American people and their government shall never 
find within the petroleum industry itself any 
reason for charging it with dereliction of duty or 
evasion of responsibility. 

These things petroleum promises! 

—Wi.u1aM R. Boyp, Jr., 
President, American Petroleum Institute. 








MACHINES DO NOT WIN WARS 


This is not a matter of cracking plants and pipelines .. . 
it is a thing of the spirit and the soul. 

It is the very essence of what we call the American 
way of life. 

It is American team work at its best. 

It symbolizes the faith that you have in our fightin 


| 
ev know, and I know, that in the final analysis ma- 
chines do not win wars—statistics do not build character— 
airplanes do not make heroes. 

An enterprise, whatever its purpose or magnitude, stands 


or falls on the will and the spirit of the people. 
I am tremendously impressed with .the physical installa- 














tions here at Baytown. aed ; 
I am infinitely more impressed with you American a forces ... and the trust that THEY have tm you. 
and women. It ts because you heve it in your hearts to do —Grnrea H 
it, that the job has been done . . . ‘and will continue to be anil ‘ ae payee 
. oyes 0 umbie U1 ennin, 
done. No power on earth could have driven you to do what Comnpamn hentnese of hits sasenaall = 
you have accomplished here voluntarily, not in drudgery, but ment of a billion gallons of 100-octane 
with pride and enthusiasm. aviation gasoline. 
88 Petroleum Refiner—V ol. 24, No. 














hp 


a 

















“+ 


almost without saying that much of what has been 
publicized will never eventuate, which fact will dis- 
appoint certain elements of the public, but it cer- 
tainly does appear that the uses to which plastics 
actually will be put will eventually cause any dis- 
appointment to be forgotten. 

The plastics and chemical industries have long 
been cognizant of the trend toward ever-widening 
plastic horizons. They have seen plastics production 
go through the depression 
years not only undimin- 
ished in size, but actually 
with a substantial increase 
in almost every year. Pro- 
duction of synthetic organic 
resins, chief division of the 
field, was some seven times 
as great in 1939 as in 1929. 

Then came the war, and 
with it came a.demand for 
plastics which exceeded the 
wildest dreams of the in- 
dustry: Metals having gone 
to war, it was but natural 
that the producers of peace- 
time metal products would 
look about for substitute 
rigid materials and would 
eagerly select appropriate 
plastics for many purposes. 
It soon became apparent, 
however, that plastics pro- 
duction was far too small 
far the demands being 
placed upon it. Military 
uses (often for purposes 
which plastics alone could 
meet) and raw material 
shortages also began to 
play their part, 

The war, nevertheless, 
has brought about a sizeable increase in the capacity 
of the plastics industry, both as regards production 
and fabrication. Military demands, despite the short- 
age of building materials and equipment, have 
brought about the construction of large new plants 
for raw materials and finished plastics. A few’ new 
types of plastics have appeared, and large-scare use 
has been made of certain materials which appeared 
only shortly before Pearl Harbor. The mainstays of 
the industry, the phenolic, urea, and cellulose plastics, 
have been used in quantities far beyond previous rec- 
ords, and such plastics as the vinyl resins have served 
not only for plastic uses but also as indispensable 
rubber substitutes. 

The effect of the war on the plastic industry, 
therefore, has been chiefly to accelerate production 
and to expand use. War has not created overnight a 
whole new industry. Instead, it has called attention 
to the fact that a sizeable industry was already in 
existence, ready to meet many of the demands to be 
made upon it. 


Plastics Terminology 


Plastics, according to a commonly-accepted defini- 
tion, are substances which “can be given a definite 
form by the application of heat or pressure, or both, 
and yet retain that new form after the stress or heat 
is removed,” More specifically, the term plastic 1s 
used to include “a limited number of chemical ma- 
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Pilots of P-51 Mustang fighters are azforded 360-degree visivility 
in the Plexiglas “bubble” canopy shown in this photograph. These 
acrylic “bubbles” are formed by a special process that is designed 
to preserve the optical properties of the acrylic resin used. “Bub- 
bles” in manufacture are shown in the photograph on preceding 
page. (Both pictures through courtesy of Bohm & Haas Company.) 


terials, natural or semi-synthetic, such as celluloid, 
and the natural and synthetic resins. A resin, in turn, Is 
a semi-solid or solid complex mixture of organic 
compounds, with no definite melting point and char- 
acterized by a typical luster and fracture.””* The terms 
are frequently and incorrectly used interchangeably ; 
only the term “plastic” applies to the whole group. 

There are many ways of classifying plastics—by 
raw materials, molecular structure of basic groups, 
type of reaction involved in 
synthesis, and, more gen- 
erally, the physical behavior 
of the substances to the re- 
peated application of heat. 
Thus the term “coal-tar” 
resin has long been applied 
to a large and varied num- 
ber of resins formerly pro- 
duced exclusively, from by- 
products of the carboniza- 
tion of coal. In recent years, 
this term has sometimes 
been modified to read 
“cyclic resin,’ meaning a 
resin whose chemical unit 
of structure, or monomer, 
contains an organic ring of 
carbon atoms; the terms, 
however, are not strictly 
synonymous, since impor- 
tant quantities of cyclic 
compounds are now being 
produced from petroleum. 
Plastics are sometimes di- 
vided into “polymerization” 
and “condensation” classes, 
depending upon whether 
the reaction of chain-build- 
up is a simple addition of 
monomers or a reaction in 
which some simple mol- 
ecule such as water is split out for every two mono- 
mer molecules reacting. 

The most general classification of plastics, however, 
is a division into thermo plastic and thermosetting groups. 
“Those which are thermoplastic become soft upon 
heating above a certain point, harden when cooled, 
and then soften again if reheated, the cycle being 
capable of infinite repetition. Thermosetting plastics, 
on the other hand, while being soft enough to mold 
when heated for the first time, are permanently 
hardened by the heat and cannot be melted for re- 
molding.”* Thermoplastic substances possess long 
molecular chains containing little interlinkage; 
thermosetting plastics, however, are formed from 
monomers or intermediates which yield a cross- 
linked, rigid macromolecular structure in which the 
individual chains can no longer move in .elation to 
one another, hence cannot be softened upon reheating. 
Greatly simplified, these structures are shown in 
Figure 1. 

Plastics History 


The history of plastics is a very interesting one, 
beginning in 1868 with the now-familiar story of the 
discovery of the nitrocellulose plastic, celluloid, by 
James Wesley Hyatt in his search for an ivory sub- 
stitute for the manufacture of billiard balls. This dis- 
covery was followed by the appearance of casein, 
shellac, and bituminous (or cold-molded) plastics, 
none of them of wide utility, and it remained for the 
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Thermoplastic resin structure 
































Thermosetting resin structure 


FIGURE 1 


Molecular structure of resins 


late Leo Hendrick Baekeland to discover and produce 
commercially (in 1907) the second plastic of great 
significance, Bakelite, the first of the many and im- 
portant phenolic resins. 

Bakelite seemed to serve as a catalyst to the 
chemical industry, fer a whole host of plastics have 
appeared in the years since its discovery: “the vinyl 
resins—polyvinyl acetate, polyvinyl chloride, poly- 
vinyl butyral, polyvinyl alcohol, and other vinyl 
polymers and copolymers; the acrylic resins—poly- 
methyl acrylate and polymethyl methacrylate; poly- 
styrene; polyvinylidene chloride; polythene; the 
urea-formaldehyde resins; the melamine-formalde- 
hyde resins; the cellulose esters—cellulose acetate, 
cellulose acetate-butyrate, and cellulose acetate- 
propionate; the cellulose ethers—ethyl cellulose and 
methyl cellulose; the alkyd resins—phthalic anhy- 
dride and maleic anhydride types; the coumarone- 
indene resins; nylon; lignin; bagasse; variations of 
all these; and a myriad of 
other plastics.’”* 

Any attempt to detail the 
history of these substances 
would involve (and has in- 
volved) whole books, hence 
it is to books on this sub- 
ject that further refernece 
should be made. It must 
suffice to point out the ob- 
vious fact that much plas- 
tics history remains to be 
written, that many new 
plastics which may dwarf 
or replace those in use today 
will certainly be discovered. 


Raw Materials 

The public, through ad- 
vertising, has become quite 
accustomed to being told 
that any of a variety of sub- 
Stances can be made from 
“coal, water, and air.” It is 
familiar with the fact that 
many other substances can 
be made from agricultural 
materials. It is not so well 
acquainted with the fact, 
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Battery cases of Styron (polystyrene). Similar acid-resisting 
cases are used in such military equipment as walkie-talkie 
radios. Chemically-resistant, light, transparent, and dimension- 
ally stable, polystyrene plastics are expected to find many 
peacetime uses. They also have good electrical properties. 


(Photographs through courtesy of The Dow Chemical Company) 


however, that an increasingly large number of chemi- 
cals, and chemical products such as plastics, is being 
made from the hydrocarbons available in petroleum 
and natural gas. The synthesis from petroleum of 
synthetic rubbers, substances related to plastics in 
structure and methods of production, is well known, 
but the relationship has received scant attention 
except in technical quarters. 

The complexity of the synthetic ‘organic chemical 
industry is such that it is often impossible to say 
exactly what the basic raw materials for a substance 
have been. Formaldehyde, for example, is much used 
by the plastics industry ; some 85,000,000 pounds were 
so consumed in 194i, and far larger quantities in each 
year since that date. A plastics manufacturer using 
this chemical, obviously, either produces it himself or 
buys it. In any particular instance, the basic raw 
material probably can be identified, but if one is to 
view in the abstract the various commercial methods 
of producing formaldehyde 
—the oxidation of methyl 
alcohol (obtained from 
wood distillation or by syn- 
thesis from carbon monox- 
ide and hydrogen, in turn 
obtainable from coke or 
from natural gas) or the 
oxidation of natural gases 
such as butane, one would 
be hard put to say that a 
substance made from form- 
aldehyde cannot be classi- 
fied as a petroleum deriva- 
tive even if no producer is 
currently using formalde- 
hyde so derived in his par- 
ticular product. This state- 
ment can be extended to 
phenol, urea, methyl meth- 
acrylate, and all the plas- 
tics chemicals which are 
being commercially pro- 
duced from several differ- 
ent basic raw materials, if 
they can be made economi- 
cally from petroleum hy- 
drocarbons, then plastics 
made in turn from them 
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Some present and potential plastics from petroleum 


can be considered plastics from petroleum just as 
truly as they may be called, for example, plastics 
from coal. 

Chemicals from petroleum have been made, in 
recent years, in considerable volume and variety.’ In 
general, it has been the lighter olefins which have 
served as the basic building blocks, but other frac- 
tions have also been used. Petroleum cresylic acids, 
for example, have appeared in increasing quantities. 
Vast amounts of toluene are being synthesized and 
extracted from appropriate petroleum fractions. Am- 
monia is being made in ,huge plants using hydrogen 
produced from natural gas. The high-temperature 
pyrolysis of natural gas is being used as a process for 
the manufacture of acetylene. The field has attracted 
both chemical and petroleum companies alike, and a 
brilliant future has been forecast. 

Any consideration of plastics from petroleum, 
therefore, is in the essence a consideration of the 
production of petroleum chemicals. This fact is re- 
flected in the arrangement shown in Figure 2, which 
is a chart showing the derivation from petroleum of 
many of the large-scale commercial plastics. Other 
petroleum intermediates and methods exist, as well 
as other petroleum-derived plastics. 


Basic Economics 


The production of plastics and their intermediates 
differs basically from that of the bulk products of the 
petroleum industry. As one prominent petroleum 
executive has pointed out, there is a fairly clear 
difference between the nature of fuel industries such 
as the petroleum industry, whose chief products are 
destroyed upon utilization, and other industiies whose 
products are permanent or semi-permanent in nature, 
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hence whose economics are of an entirely different 
order. Following this line of attack in regard to the 
plastics industry, it would appear on careful analysis 
that the plastics industry belongs to a qualified extent 
in the latter class. This classification is affected, how- 
ever, by the fact that in so-called permanent applica- 
tions, plastics are to some extent replacing other 
materials, chiefly metals, hence their economics are 
those of a growing industry, with no consumption 
limit in sight. 

Certain predominantly plastic products, largely 
novelties, are indeed permanent or semipermanent in 
nature, but only a small percentage of plastics ton- 
nage even in prewar times went to such uses, and it 
may be anticipated that plastics, after the war, will 
find their large tonnage uses as materials of construc- 
tion, not in novelty products. 

The point may be illustrated by reference to 1941 
United States Tariff Commission figures for synthetic 
resins. Total production of synthetic resins in that 
year was 437,800,000 pounds; of this figure, 128,362,- 
566 pounds of phthalic anhydride resins, 9,473,995 
pounds of maleic anhydride resins, 50,645,064 pounds 
of phenolic resins, possibly 30,000,000 pounds of 
coumarone-indene resins, a good many million pounds 
of urea resins, and varying amounts of other phenoli¢ 
resins, polyvinyl resins, etc., went for other uses than 
casting and molding. In other words, at least 50 per- 
cent of production wént for such uses as paints, 
varnishes, lacquers, and printing inks; finishes for 


household goods; sealing materials; coatings for 


articles such as beer cans, batteries, tanks and fabrics; 
and the production of phonograph records, floor tile, 
rubber compounding ingredients, transparent foils, 
and textile sizes-These uses definitely require a high 
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replacement ratio, and even the less than 50 percent 
of plastics which went into cast, molded, or extruded 
forms cannot be considered permanently to have 
satisfied any market, for the aesthetics of style and 
design rapidly make many current articles out-of- 
date, as, for example, radio cabinets. In addition, only 
a small fraction of this 50 percent actually went into 
such articles, large amounts going to industrial. uses 
such as cable coatings (polyvinyl chloride resins), 
safety-glass interlayer (polyvinyl butyral resins), 
aircraft windshields (acrylic resins), and gun stocks 
and other plastics-bonded plywood articles (phenolic 
and urea resins). 

The war, of course, has greatly distorted this ratio 
between durable and perishable plastic products, 
much of the tremendouslv increased output going to 
military uses which are obviously (and unfortu- 
nately) of an expendable nature. Statistics similar to 
those given for 1941 are available for 1943,1 but con- 
clusions drawn from these would have little validity 
as regards the postwar period. 

Turning to the basic economics of the intermediates 
which the petroleum industry must manufacture if it 
would produce plastics or sell chemicals for their pro- 
duction, it is obvious at once that this is a complex 
subject which .superimposes all the problems of 
chemical economics upon those of the balance be- 
tween normal petroleum products. This subject has 
been recently discussed in some detail,® * but certain 
of the conclusions will bear repetition here. 


As regards petroleum chemical economics: (1) a 
synthetic, no matter how cheap, cannot replace a by- 
product, but can only supplement it; (2) no matter 
how easy it may be to manufacture a hydrocarbon 
derivative, there can be no profit in it unless a market 
exists or can be developed; (3) a small, expanding 
market is more attractive than a large, static one; 
(4) the ideal products are those that have expanding 
markets and that are rapidly destroyed in use; and 
(5) the most profitable lines of research are those 
directed at low-cost manufacture of intermediates 
which are now expensive but which are required for 
products of high quality. 

With these things in mind, “a petroleum company 
may advisedly contemplate entering the field of 
chernical derivatives when one or more of the follow- 
ing situations prevail: (1) it has available a large 
volume of a certain raw material required for the 
manufacture of a chemical consumed in considerable 
quantities ; (2) it has at hand a unique raw material 
capable of serving in the production of a new and 
potentially important industrial chemical; (3) it is 
wasting large volumes of a by-product, such as 
natural gas or refinery sludges, which might be con- 
verted economically to useful products; (4) it is able 
to develop a strong patent position in the production 
of a chemical of present or potential large-volume 
demand; and (5) it. possesses sales and technical 
service staffs having well-established contacts with 
another industry which is a potential consumer of its 
chemical products.”** Even after all these factors 
have been considered, there yet remain such ques- 
tions as (1) how well adapted to chemicals manufac- 
ture is present equipment; (2) how much new con- 
struction is warranted; (3) should finished products 
or intermediates be produced ; and (4) how elaborate 
a research program will be required. All of these 
factors, of course, do not concern the production of 
plastic intermediates at one and the same time, but 
few petroleum companies will ever embark on a pro- 
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Saran pipe and fittings installed on heat exchanger and rectifying units 
in rectifier station of a magnesium plant. Saran tubing also has 
playing its part in the war effort, both pipe and tubing replacing critical 
metals, and also being used where metals would corrode rapidly. 
(Photograph through courtesy of The Dow Chemical Company) 


gram for the manufacture of chemical intermediates 
for plastics alone. It is therefore necessary to consider 
these and numerous other. economic facts before 


plastic chemicals manufacture can be safely started. 
— 


Petroleum Plastics ee SY 


It is now time to turn to a consideration of those 
plastics which have already been prepared from 
chemical intermediates derivable from petroleum, so 
that light may be turned upon some of the plastics 
whose chemical names, shown in Figure 2, are just 
so many words to the nonchemist. As mentioned, 
plastics may be classified for any purpose in a variety 
of ways, and that to be followed here will be a hybrid 
between monomeric structure and basic (nonpetro- 
leum) raw materials. 

Many of the synthetic resins which have shown” 
phenomenal increases in production in recent years 
have a_ structure resembling that of ethylene, 
CH,=CH,, in which some of the hydrogen atoms 
have been replaced by other chemical groups. These 
resins, therefore, are often called ethenoid resins. The 
resins themselves are built from the ethenoid 
monomers by straight addition of one monomer to 
another (polymerization) to form a long chain; by 
nature, they are thermoplastic. 

The polyvinyl resins, or vinyl resins as they are some- 
times called, are probably the most important branch 
of the ethenoid family, at least at present. This group 
contains polyvinyl chloride, polyvinyl acetate, co- 
polymers of the two, polyvinyl! alcohol, and the poly- 
vinyl acetals such as polyvinyl butyral. Their uses 
are legion, peacetime applications including instru- 
ment dials, suspenders, shower curtains, electrical 
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Stripcoat being removed from a meta! part. Many small metal articles 
have been shipped all over the world in a protective coating of this kind. 
The ethyl! cellulose coating is applied by the hot-dip method, providing 
@ perfect covering. (Photo courtesy of The Dow Chemical Company.) 


cable coatings, tank linings, flexible tubings, bonding 
agents, safety-glass interlayers, and beer-can linings. 
No one of these resins can be used for all purposes, of 
course, but a more detailed description of uses can be 
easily found elsewhere. 

Numerous petroleum chemicals can be used in their 
synthesis. Polyvinyl chloride, for example, can be 
made by the high-temperature substitution reaction 
of chlorine on ethylene or by the addition of hydrogen 
chloride to acetylene; ethylene, acetylene, and the 
hydrogen for hydrogen chloride production are all 
being produced from petroleum. Polyvinyl acetate 
requires acetylene and acetic acid for its production ; 
acetic acid may itself be prepared from acetylene or 
from ethyl alcohol, the latter being produced in 
quantity from ethylene. Polyvinyl alcohol is produced 
by hydrolysis of polyvinyl acetate, and the polyvinyl] 
acetals are then produced by reacting polyvinyl] alco- 
hol with various aldehydes, butyraldehyde, for ex- 
ample, being obtainable synthetically from acetalde- 
hyde, itself derivable from acetylene or ethyl alcohol. 
Trade names for these resins include the Vinylites, 
Koroseal, Gelva, Butacite, Butvar, and Saflex. 

The petroleum industry is already well acquainted 
with the identity and synthesis of styrene, basic raw 
material, along with butadiene, for the manufacture 
of Buna-S (GR-S) synthetic rubbers and now pro- 
duced at-a rate in excess of 200,000 tons per year. 
Before the war, however, probably less than 3 tons 
of styrene per year were being produced domestically, 
this output going into the manufacture of the polystyrene 
resins, another branch of the ethenoid resin family. 
Most of the now-expanded output of these resins is 
allocated to a long list of military applications, but 
peacetime uses include bottle caps, battery boxes, 
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commercial styrene plastics are Styron, 


\ 


dishes, refrigerator parts, and electrical equipment. 
, Only comparative surface softness (to glass) and 
‘price keep this ‘synthetic organic glass’ from threaten- 
ing the domains of its namesake,” and the liability 
of price is now removed, since the large-scale pro- 
duction of styrene has sent monomeric styrene prices 
tumbling from more than 30 cents per pound to less 
than 10 cents per pound, with a postwar potential of 
5 cents predicted by former Rubber Director Bradley 
Dewey. Polystyrene is truly a petroleum plastic, for 
it is most economically produced from petroleum 


| ethylene and from (coal-tar) benzene, the latter also 


being obtainable by extraction from selected natural 
or catalytically-treated petroleum fractions. Typical 
Lustron, 
Loalin, and Bakelite Polystyrene. 


The war has completed the introduction to the 
public of the acrylic resins, polymethyl methacrylate, 
and polymethyl acrylate, used in the shatterproof, 
clearer-than-glass nosepieces of bomber planes and 
fighters alike. These versatile resins also find use in 
artificial dentures and teeth; as finishing agents for 
leather and textiles; as binders for wood, glass, rub- 
ber, and metals; in illuminated surgical instruments 
and industrial signs (which make use of their ability 

> “pipe” light) ; in optical lenses, magnifying glasses, 
and safety goggles; and in artificial gems. Acrylic 
acid, basic half of the monomer for the commercially 
elder of these two plastics, can be synthesized from 
ethylene chlorohydrin or ethylene oxide (both made 
from ethylene) and from hydrogen cyanide (pro- 
ducible from natural gas and carbon monoxide). 
Methyl methacrylate, the monomer used for the 
bulk of production, probably is derived chiefly from 
acetone, which is in turn produced chiefly from iso- 
propyl alcohol, whose production comes almost ex- 
clusively from propylene; hydrogen cyanide is also 
used in the synthesis, and the resulting methacrylic 
acid is esterified with methyl alcohol which can be 
produced, as mentioned earlier, from natural gas. 
Lucite and Plexiglas are trade names known to many. 

Still another ethenoid resin is polyethylene itself, 
only recently introduced in the United States by two 
of the largest producers of chemicals, Carbide and 
Carbon Chemicals Corporation and E. I. du Pont de 
Nemours & Company (Polythene). It is said that the 
processes used by these companies, and the products 
resulting therefrom, are separate and distinct, but all 
the present polyethylene plastics are probably simple, 
long-chain polymers of ethylene, whose extraction 
from cracked refinery gases or deliberate synthesis 
from petroleum fractions constitute by far the most 
economical methods of production. Polyethylene 
plastics are tough and flexible and can readily be pro- 
duced as strings, films, tapes, wire coatings, etc. 
Numerous postwar uses have been proposed, but pro- 
duction at present is being used almost exclusively 
for military applications. 

The polyvinylidene: chloride resins, typified by saran, 
are also a branch of the ethenoid family. Produced 
from a chlorinated ethane, they are used in applica- 
tions ranging from subway seats to chemical tubing 
and pipe. Other uses include nozzles, novelties, house 
screening, fishing lines, and synthetic fibers. A bright 
future is forecast for this relatively new (1939) type 
of plastic. 

The next group of plastics to be considered is that 
which uses formaldehyde, CH,O, in its synthesis. 
These resins make use of the reactivity of formalde- 
hyde with a hydrogen atom of certain compounds 
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at. (phenol, urea, melaminé)’ to form the group —CH,- 
nd OH; this group then reacts with another hydro- 
ii: gen atom of a similar joint compound, with the split- 
tv ting out of a water molecule, and long and cross- 
Mf linked chains are thus built up, the —CH,— group 
es serving as binder. As will be recognized, these resins 
om are condensation resins and are thermosetting in 
of nature. Formaldehyde itself, as mentioned earlier, is 
ey produced at present either by the catalytic oxidation 
or of methyl alcohol (derivable from natural gas) or, to 
m a lesser extent, by the oxidation of such gases as 
so butane. Other aldehydes than formaldehyde, such as 
-a] furfural, are sometimes used to impart different prop- 
al erties, but formaldehyde itself finds by far the 
yn, greatest use. 
Formaldehyde Resins 

he First and foremost among the formaldehyde resins 
te, are the phenolic resins, produced from phenols and 
ot, (generally) formaldehyde. In general, the phenols are 
nd obtained from coal carbonization by-products, but in 
_ recent years increasing quantities of cresylic acids 
= (as mixtures of phenols are called) have been pro- 
b- duced from petroleum, and the production of benzene 
~ from petroleum may now provide the chief raw ma- 
ty terial for phenol itself. The varieties and uses of the 
4 phenolic resins are too numerous to detail. They are 
tc used as adhesives in a vast and growing number of 
ly plywood and other laminated products, ranging in 
- wartime from helmet innerliners to whole airplane 
de bodies, and in peacetime from book ends to juke 
4 boxes. Molded phenolic resins, by far the greatest 
?. present use, find peacetime application in automibile 
a accessories, clock cases, fountain pens, umbrella han- 
ou dles, and countless other articles. Other uses of the 
al phenolic resins include protective coatings and ad- 
od hesives, Bakelite and Durez are typical phenolic 
ic plastics. 

v The urea-formaldehyde resins, in recent years, have 
as steadily increased in production and use. The urea 
ae used therein is synthesized from carbon dioxide and 
if ammonia, both derivable from petroleum. ‘Radio 
nm cabinets, shatterproof electric light shades and re- 
ad flectors, tableware, and display boxes are typical 
de examples of the articles which may be molded from 
he these resins. : 

ace “The unpolymerized resins, water-soluble and 
all water clear, are important materials for the bonding 


le of plywoods or their surface laminae. They are used 
to make textiles crushproof and water-repellent. 
Paper requiring high wet strength, such as towels, 





ca are frequently impregnated with these substances.”* 
ma Urea resin trade names include Plaskon, Bakelite 
a Urea, Cibanoid, Rauzite, and others, 

i. “Newcomers in the plastics field—first cousins to 
“a the urea resins in that they, too, contain amine groups 
lv (—NH,) which react with formaldehyde to give 
: interlinkable intermediates—are the melamine resins, 
al introduced in 1939.” Ammonia and other chemicals 
7 trom petroleum may be used in their synthesis. 
on “Applications range from tableware to electrical 
“dl circuit breakers, and include plywood adhesives, but- 
i tons, and baking enamels.”® 


ht Casein plastics are also of the formaldehyde group. 
They yield inexpensive articles of brilliant colors and 


ye 

| attractive designs: but because of poor water and 
at chemical resistance, their use is chiefly limited to the 
4 manufacture of such nonexacting articles as buttons, 
a beads, buckles, jewelry, poker chips, and the like. 

he There is another large family of plastics to which 
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little attention has so far been paid in this article— 
the cellulose plastics. This lack of attention is no reflec- 
tion upon their merit but instead has been occasioned 
by the fact that petroleum hydrocarbons, in a sense, 
enter only incidentally into their manufacture, al- 
though often in important places. All of these plastics 
use the long-chain molecules of cellulose, built by 
nature, as the base for synthesis; the additional 
chemicals used, and the degree of treatment, deter- 
mine the properties of the plastics. 

Of these plastics, cellulose acetate is at present the 
most important type. Acetic anhydride and acetic 
acid are required for its manufacture; most of the 
production of the former comes from propylene 
through an intricate series of reactions leading 
through isopropyl alcohol, acetone, and ketene; the 
same reactions and others already mentioned in con- 
nection with polyvinyl acetate can be used to obtain 
acetic acid. Peacetime uses can literally “fill a book” ; 
they include airplane windscreens, combs, flashlight 
cases, lamp housings, oil cans, steering wheels, tele- 
phone sets, and transparent containers. Bakelite C.A., 
Fibestos, Lumarith, Nixonite, Plastacele, and Tenite 
[ are typical cellulose acetate plastics. 

Cellulose acetate-butyrate plastics are an important 
modification of the acetate plastics, possessing greatly 
superior moisture resistance, improved dimensional 
stability, and high impact strength. Butyric acid, 
at least theoretically obtainable from petroleum, is 
used along with: acetic acid in their manufacture. 
These plastics, along with cellulose acetate-propionate 
plastics which require propionic acid in their manufac- 
ture, are finding a host of military applications at 
present, in addition to civilian uses quite similar to 
those for the.cellulose acetate plastics. Scintillating 
fibers are also made from cellulose acetate-butyrate. 

Among the cellulose ether plastics (the previous 
ones being chemically known as cellulose esters), 
only two are in commercial production—ethyl cellu- 
lose and methyl cellulose. Ethyl cellulose plastics (such 
as Ethocel and Lumarith E.C.) require ethyl chloride 
for their production; this chemical normally is pro- 
duced in very large quantities from ethylene and 
hydrogen chloride. Applications of these plastics in- 
clude tubings and fittings, extruded wire coatings, 
refrigerator parts, ice trays, electrical appliances, hose 
nozzles, and goggle frames. Compounded with oils or 





Lustron polystyrene insulating frame of a 1941 refrigerator. Smaller units 
of the same make refrigerator used a transparent freezing-unit door 
molded of the same material. (Courtesy Monsanto Chemical Company). 
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FIGURE 3 
United States production of synthetic resins 


other plasticizers, ethyl cellulose yields “Ethyl Rub- 
ber,” a rubber substitute of considerable merit for 
non-elastic applications. Methyl cellulose is not com- 
monly used as a molding material but is instead an 
excellent paper size and textile-treating agent. 
Methyl chloride, used in its production, is often pre- 
pared by the chlorination of methane. 

The alkyd resins, another important group of plastics, 
are used in the hundreds of millions of pounds an- 
nually for coating purposes. These resins are formed 
by the condensation of polyhydric alcohols (such as 
glycerine and ethylene glycol) and polybasic acids 
(such as phthalic anhydride, maleic anhydride, 
fumaric acid, and abietic acid), chemically combined 
with oils and other modifiers. Sold under a variety of 
trade names, such as Glyptal, Pentalyn, Amberlac, 
and Teglac, these resins yield excellent’ paints and 
finishes and are used for coating vast quantities of 
military equipment, just as in the past they excelled 
in automobile finishes. Other uses abound. Phthalic 
anhydride usually is produced from naphthalene, but 
at least one petroleum company is now engaging in 
its manufacture. Maleic acid usually is derived from 
benzene but may be produced from a variety of 
chlorinated hydrocarbons, to mention one process ; so 
may fumaric acid. Glycerine is producible from 














TABLE 2 
Synthetic Organic Resins: Production* 
(1000 Pounds) 
Non-Coal-Tart 
Phthalic | Phenol Other Grand 
YEAR Anhydride Acid Coal-Tart Urea Other Total 
| Eee eee 9,931 163 6,534 3,234 338 45,200 
Me 2... ei Rt} rT 11,063 3,471 385 | 59,916 
ES OR? 34,312 8 4,203 17 95,133 
Ee Sete 44,500¢ | 51,603 21,199 15,611 132,913 
| | pee 58,450 | 53,348 | 30,227 21,006 163,030 
> tapeblagdeag fisos | Seaes | sass | eso | iniat | 213038 
140.2002) Sa oa vias | ahaoe | agra | 2m6an 
priich a ak 28,363 | 1 : 
“RB ae S| 91,237 rer 45.420 | 37,516 | 105,371 | 426,731 
| aaa. 54,385 | 164,308 60,143 53,859 | 218,804 isi m 




















* Adapted from reports of U. 8. Tariff Commission. t From 1941 on, the meaning 
of these classes has been modified. ‘“‘Coal-tar resins” now mean cyclic resins; * “non-coal-tar 
resins” mean noncyclic resins. t Maleic anhydride resins included with phthalic — 
ride in 1936. {From 1941 on, Ri. anhydride resins have been classified under ‘other 
non-coal-tar resins” See footnote f. 


the glycols) is produced exclusively from ethylene. 

Only recently a new group of petroleum plastics, 
the allyl resins, has entered the picture. These resins 
probably rely on allyl alcohol and allyl chloride for 
their production; both these chemicals are produced 
from propylene, and their commercial production has 
been announced by Shell Union Oil Company and 
Carbide and Carbon Chemicals Corporation. War- 
time uses of these resins are shrouded in military 
secrecy, but it is known that one type, “Allymer 
C.R.-39,” hardest of the commercial transparent plas- 
tics, is being used in transparent aircraft enclosures. 
Temperature-resistant can linings are another use 
which has been publicized. 

A group of resins bearing the ambiguous title, 
“petroleum resins,” is obtained, in limited quantities 
at present, by such processes as the propane precipi- 
tation of the resin fraction from the residuum obtained 
in the distillation of crude petroleum: Somewhat 
similar resinous bodies are obtainable from high- 
boiling cracked residues. These substances are com- 
patible with a wide variety of other resins but are 
not suitable for many uses by themselves. 

Numerous other commercial plastics exist but bear 
little or no relationship to petroleum. These include 
the coumarone-indene resins, bagasse plastics, lignin 
plastics, soybean plastics (which do make use of 
formaldehyde), Vinsol resins, zein plastics, and 
Caffelite, all but the first being derived from natural 
substances. In addition, the fields of the synthetic 
rubbers and synthetic textile fibers are inseparably 




















propylene, and ethylene glycol (as are most of related to that of plastics, but mention of the petro- 
TABLE 1 
Synthetic Organic Resins: Production and Sales, 1927-1943* 
———EEZ————_—_————_—— — 
| . = 
Coal-Tart Non-Coal-Tart Total 
Production Sales Production Sales Production Sales 

YEAR 1,000 Lbs. | 1,000ibs. | $1,000 | 1,000Lbs. | 1,000Lbs. | $1,000 | 1,000Lbs. | 1,000Lbs.| $1,000 
RRS ey ee ee : $ $ $ t ; 13,452 13,084 6,095 
1928... me ; ; t ; ; $ 20,411 1779 7,212 
IAI 2h <x cn ashes «cn ¢oveeQmasnastagiets« 4 ; ; ; i ; 33,036 30,661 10,393 
SEITE Gs +o GGk GEEK Ns 000s Ni v'nnc c SOOMg OMAR Bad t t ; ; t 30,868 24,014 7,324 
SDE Chins RMN re, .n <acu'en sissies ete ets 34,179 29,343 7,862 2,000§ 1,900§ 850§ | 36,179 1,243 8,712 
Bath. ascent vee. -<. 29,039 23,891 5,011 1,898 1,787 796 30,937 25,678 5,797 
ane R es, “anaepnnetnaiaeeptaieentaag se  *< 41,628 31,658 7,239 3,572 3,256 1,745 45,200 34,914 8,984 
1984... 56,059 43,351 0,127 3,856 3,501 1,491 59,915 46,852 11,618 
SA cs ccc accuses VA aRiiien pao sc.s + caaainnees 90,913 65,923 12,277 4,220 4,017 1,836 95,133 940 14,613 
SINGS... <n... spnden + esa tena eines <r aiisans 117 86,214 17,056 15,611 14,767 3,591 132,913 | 100,981 647 
ERIM... ald) ssacskgen Che eencdtbes si moves 142,025 | 109,201 1582 21,006 18,891 5,681 163,031 128,092 26,263 
MEI n «ok. vachdas bax ah calins vedbabe sdcedors dghet 106,923 84,764 15,811 23,435 17,065 7,061 130,359 | 101,829 872 
MMEINAS «in beatin callens cnerss cn ets coukeie ethaars 179,338 | 128,420 028 33,690 34,817 15,983 | 213,038 | 163,287 39,011 
IE Susicaing ities aise codes v< atanabetede obey 222,943 | 153,521 33,378 53,871 47,579 25,990 | 276,814 | 201,100 '368 
BRM ns20 08 ab seis Boos ca. ce otketn gs 4 ae 334,201 | 255,721 66,620 | 103,599 92,586 50,636 | 437,800 117,256 
MEEME .ofovwaeeetst core sets. eeanttees tyevevts 844 | 241,583 74,598 | 142,887 | 131,652 75,083 | 426,731 | 373,185 | 149,681 
Oe ot BERR fea Opi 378,846 | 337,800 76,701 | 272,665 | 229,767 | 101,200, | 651,511 | 567,567 | 177,991 





























* Adapted from reports of U. aD emer 
t Not reported. § Estimated 
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t From 1941 on, the “‘coal-tar” resins have been interpreted to mean cyclic resins; the ‘‘non-coal-tar” group, noncyclic resins. 
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TABLES * 


Estimated Production of Certain Resins and Plastics* 
(Thousands of Pounds) 

















RESIN OR PLASTIC 1941 1942 1943 
Phenolic Resins (all types) ...2,............ 157,000 147,000 164,000 
Alkyd Resins. .... 44.3 7A AR & 2 BD 100,000 204,000 
Cellulose Acetate Plastics .................. 36,000 ie iis 55,000 
U rea Resins. ee: er 35,000 38,000 54,000 
Coumarone and Indene Resins................. ee ee ee eS a OR 
Viny! Resins (all types)... .. . D. thet 18,000¢ | ...... 83,000 
Cellulose Nitrate Plastics .. arn 15,000 15,000 14,000 
Ethyl and Methy! Cellulose Plastics eS EP ee 3,000 4,000 
Cellulose ae nat Plastics. . eth a baa 12,000 15,000 
Acrylic Resins. . ; Sey ate gage? iS .:.3,. 37,000 
Polystyrene howe oh ; ‘ eee? E deo wee 7,000 
2 RS p< | Peek upton no tbh -eieete. | Oo ares 42,000 











* Data from miscellaneous sources. Figures are not directly additive, as cellulose plas- 
tics and casein probably include plasticizers, etc., while others are for net resin content. 
t Estimated by author. 


leum chemicals used therein cannot be detailed 
here ;**’ It must suffice to point out that nylon (now 
becoming a plastic as well) makes use of ammonia 
and phenol, that cellulose acetate rayous are an im- 
portant member of that field, that polyvinyl chloride 
elastics bear close relationship to the plastics, that 
saran, Vinyon, and other synthetic fibers are almost 
identical to the respective plastics, and that the syn- 
thetic rubbers themselves are, in a sense, elastic 
plastics, similar raw material and polymerization 
problems being involved. 


Plastic Horizons 


To understand more clearly what the future of 
these plastics may be, it is necessary again to take a 
look at the past and present. Recent statistics are 
incomplete and contradictory, probably because of 
the use of different bases and the need for secrecy, 
but overall trends are fairly evident. Figure 3, for 
example, shows that while coal-tar resins (or cyclic 
resins, as the group is now called) have shown con- 
tinued large increases in production, the production 
of the noncoal-tar (or noncyclic) resins has increased 
spectacularly in recent years. This is of particular 
significance to the petroleum industry, which has 
supplied the raw materials for by far the larger part 
of this gain. 

Tables 1 and 2 show a more detailed breakdown of 
the situation. Table 2 in particular is worthy of 
special attention, showing as it does the ascendency 
in the coal-tar resins field of the phenolic and phthalic 
anhydride resins and the growth, in the noncoal-tar 
field, of the urea resins. Clearly indicated in this last 
case, however, is the overshadowing of urea resins 
by the greatly-increased production of such petro- 

-um-derived plastics as the acrylic, vinyl, poly- 

‘rene, and saran resins. 

ome estimates of the recent production of certain 

hese resins and plastics are shown in Table 3. 

m this table it can be seen that the war has made 

‘ofound change in the production of such plastics 

-ellulose acetate, cellulose acetate-butyrate, the 

yl resins, and the acrylic resins. It is not possible 
» discuss in detail the effect of war-caused shortages 
of raw materials on these and other resins; poly- 
styrene production, for example, has been temporariiy 
shackled by the synthetic-rubber program. 

Price data on the resins and plastics are hard to 
obtain on a comparative basis. For this reason, no 
direct data are included, but attention should be 
called to Table 4 which relates to this phase of the 
subject. This table “should be labeled DANGER in 
big letters, however. One should not assume, for 
example, that transparent polystyrene should be used 
for store windows. Differences in strength per unit 





volume and in comparative hardness must be taken 
into consideration, even though the cost of equal 
volumes seems about the same. Nevertheless, this 
table presents some data which should not be over- 
looked.’”* . 

Strictly on a price basis, the following petroleum- 
derived plastics are probably of the most interest: the 
acrylic resins, the allyl resins, the cellulose acetate 
and acetate-butyrate plastics, ethyl cellulose, methyl 
cellulose, and the polyvinyl resins (including poly- 
vinylidene chloride). Not far behind these are poly- 
styrene, the alkyd resins, the urea resins, and the 
phenolic resins; the last three groups, however, con- 
stitute opportunities for quantity operations rather 
than for the production of high-priced intermediates. 

No attention has been given in this article to the 
patent situation regarding any of the plastics or 
intermediates mentioned. No producer would enter 
any of these fields, however, without a careful study 
of related patents. 

As to the future of plastics themselves, it takes no 
starry-eyed visionary to see that an excellent if not 
brilliant future lies ahead. Production capacity has 
been greatly expanded during the war years, chiefly 
for military purposes, but little in the way of a reces- 
sion is expected when these uses disappear, for the 
backlog of civilian demand is very large, and count- 
less new peacetime uses have been indicated by war- 
time developments. 

Many new plastics certainly will be produced, and 
some of the present ones probably will diminish in 
importance. The factor of obsolescence is as great in 
the plastics industry as elsewhere, hence a product or 
process which leads the field one year may be un- 
profitable five years later. There is no question that 
large-scale producers of plastics and plastic inter- 
mediates will have to continue to maintain active re- 
search efforts. 

Citizens of the postwar period will probably not 
own plastic cars and plastic houses, nor dress in 
plastic clothes, at least for some years to come, but 
there is always some truth in every legend. There is 
little question that an ever-increasing quantity of 


TABLE 4 


Comparative Weights and Prices of Structural 
Materials and Plastics* 


























Weightt Price t 

MATERIAL Pounds/Cu. Ft. | Dollars/Cu. Ft. 
tne hn ais 0's 35 <i 
Polystyrene. bo bactit 66 26 
Ethy] Cellulose ; 71 36 
Nylon. ccs ee Lies mteestiotet 7 160 
Pol methy! : Methacry Bis. teeettabawedenbdsscndey 73 62 
Cellulose Acetate-Butyrate.............0..c0ee0ees 75 35 
oe “HIP eee 81 40 
OS OR Se ere 82 36 
Viny! Resins ee cbAe eo esedeee ary 84 42§ 
ee DN ga 9 spo os ecg rind 9s seinites tes opp 86 28 
General-Purpose Phenolic. ...................0005 89 27 
Cay TNS 65053. Sac ai b acitddcs 00s. ook i 92 28 
Urea . Eh eaters 92 29 
a! 93 51§ 

103 87§ 
Heat Resistant Phenolic 112 50 
Brick 112 <i 
RG ARR. BR: eae 112 308 
We a). ada dese. Al. I 8 161 5 
SS Ie es Se ae eee bi i at 161 24 
Bee A. on ERAS §. 175 30§ 
a eee oa wise 180 <1 
alt i Se bape eae ator 443 35 
eee ees. ¥ 2085 1. ES. MIA. BAIS ER 450 
Tin IN ee eee 456 240 
AAR Res 5 ee A oe 28S RE 493 10 
OO ee ee) Oe 531 68 
DCs. ia. 10C i china atenntak an abies 4 | 550 77 
— DIALS. . shh daceiU hal. «ths bbnckbSe dS - v 

NR ay TA Sas, 

Lead j ; 7 “ 706 42 








* Weil, B. H. and Anhorn, V. J., Plastic Horizons, The Jaques Cattell Press (Lancaster, 
Pa.), 1944, p. 133. § Pro- 
bably lower now. 


t Approximate figures only. t Based upon 1941 reports. 











PLASTICS COMPARATOR * 
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plastics will be used in automotive parts, airplane 
construction and equipment, prefabricated houses, 
home furnishings, and in industrial and business 
equipment. The petroleum industry itself will use 
larger quantities of plastics and plastic products. 
“Plug-back work” in oil production is one applica- 
tion ;* another is the use of oil-resistant plastic pipe 
and tubing. 

“There are those who point with alarm to our 
dwindling petroleum reserves, fearing that new uses, 
chemical or otherwise, will hasten the day when our 
demands can no longer be met by domestic produc- 
tion. In a minor sense all this is true; yet, even if all 
the organic chemicals produced in 1941 had come 
from petroleum (an obvious impossibility), their 
tonnage would have been less than 3 percent of the 
bulk petroleum products. Petroleum substitutes such 
as shale oil, too, generally contain or yield as by- 
products even more chemical intermediates and raw 
materials for synthesis than does crude petroleum, 
hence recourse to shale oil or liquefied coal need not 
end the day of petroleum chemicals—and all this may 
be decades away. Moreover, in our democratic sys- 
tem, dare we deny a company the right to produce 
chemicals with a sales value of several dollars per 
gallon from raw materials with a fuel value of only 
a few cents?’’® 

Petroleum-derived plastics already are playing an 
important part in what was formerly considered a 
“coal-tar” field, and they may well be expected to 
play an even greater part in the so-called “plastic 
age” of the future. Economic enterprise and well- 
planned research will be required, but the petroleum 
industry has always possessed the former, and its 
achievements in directed research are already history. 
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Plastics production may well seem “small business” 
to an industry which counts the output of its major 
products in the hundreds of millions of barrels per 
year, but, properly integrated with normal refinery 
operations and with the production of other chemi- 
cals, it can prove profitable indeed. There is little 
question that many companies will be engaged in the 
manufacture of petroleum chemicals—plastics and 
other items—in the postwar era. 
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PROPOSED SIMPLIFIED METHOD FOR 
Hydrocarbon Phase Equilibrium Calculations 


C. G. KIRKBRIDE 


Professor of Chemical Engineering, 
Agricultural and Mechanical College of Texas, 
College Station, Texas 


A NEW method has been developed and is proposed 
for phase equilibrium calculations on hydrocarbon sys- 
tems. The method is based on the use of relative vola- 
tilities of the hydrocarbons with reference to ethane. 
The proposed method is somewhat simpler to apply than 
the use of equilibrium constants, particularly for the in- 
experienced individual. The variation in relative vola- 
tilities with temperature for all but two of nineteen 
components is between about 1.2 percent and 5 percent 
of the corresponding variation in equilibrium constants. 
This results in a large reduction in the laborious calcu- 
lations compared with the use of equilibrium constants. 
Relative volatility charts have been prepared for hydro- 
gen, methane, ethylene, propylene, propane, iso- 
butylene, butene-2, butene-1, isobutane, n butane, iso- 

pentane, n pentane, n hexane, benzene, n heptane, 
toluene, methylcyclohexane, and n octane. 


Sai calculation of phase equilibria in hydrocar- 
bon systems is very frequently encountered in design 
and process problems in the petroleum and chemical 
industries. In particular, such calculations are neces- 
sary in process designs and _ process-performance 
studies involving fractionation and absorption. It is 
the purpose of this paper to describe a new method 
for such calculations which is somewhat simpler and 
more direct particularly for the less experienced in- 
dividuals to apply. 

The most common method for phase-equilibrium 
calculations of hydrocarbon systems involves the 
use of equilibrium constants or “K” values. The equi- 
librium constant of a hydrocarbon component is the 
ratio of the mol concentration of the component in 
the vapor phase to the mol concentration in the liquid 
phase at equilibrium. This concept was advanced by 
Souders, Selheimer, and Brown.'* It is a great im- 
provement in accuracy over the use of Raoult’s and 
Dalton’s laws in phase equilibrium calculations and 
has, therefore, been accepted quite generally. 

Unfortunately, the equilibrium constant concept as 
commonly applied is somewhat laborious inasmuch 
as it entails trial-and-error computations which de- 
pend largely upon experience in guessing dew points 
and boiling points in order to attain a solution to a 
problem rapidly. Due to the fact that equilibrium 
constants are practically always given graphically as 
a function of temperature and pressure for each com- 
ponent, 
point of a hydrocarbon mixture necessitates guess- 
ing at the proper temperature or pressure and then 
checking the assumed value by use of the equili- 
brium constants which correspond to the assumed 
temperature or pressure, For example, calculate the 
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dew point of the following mixture at 200 pounds per 
square inch, absolute: 














Mol. Percent 
Propylene (Opis nail isd 3). 5 sew ost nye < 40h > came ahel Speeds fbene dt 10.0 
Propane (C3)........ “age ae & oh Bl ery Ter eee 20.0 
Isobutane (i Ca)............. ' Sd. 3 ch.d. hed SECS LON 40.0 
n Butane (n C4) Lies PR 5, RE” wk bec 30.0 
100.0 








First, assume a temperature and obtain the equilibrium 
constant (K) for each of the components at the assumed 
temperature and 200 Ibs./sq. in. abs. 


Since 
K = y/x (1) 
where y = Mol fraction or % in the vapor phase 


x = Mol fraction or % in the liquid phase 
the correct ct sclation is obtained when 
In the calculation of the dew point of the above mixture, a 
temperature of 168° F. will be assumed. 

















Kx 200# 
y 168° x=y/K - 
| EBA A SE oh Up | 100 1.97 5.1 
WW0sa -dodddse-Wecibadvosbh, fabck ceo] 200 1.79 11.2 
{ eteee ase hie kanes aaa | 40.0 0.934 42.8 
Ge. 20000 Lena the f4e S) 30.0 0.735 10.9 
ERASE EA SB SAB IO! 100.0 aE 100.0 








the calculation of a dew point or boiling. 





Thus the assumed temperature of 168° F. is correct be- 
cause equation (2) is satisfied. 

It is apparent, however, that unless one has a con- 
siderable background of experience that he would 
not have a very good basis for guessing at the dew 
point, Furthermore, even with such experience one 
is likely to get out of practice unless involved in 
these calculations regularly. In addition, after the 
first guess at the temperature has been found to be 
in error there is no reliable means for indicating the 
proper second guess which should be made. The chief 
difficulty is that the equilibrium constants vary 
sharply with temperature. 

In view of the laborious trial-and-error calcula- 
tions involved in applying the equilibrium constant 
concept to phase-equilibrium calculations, it is ap- 
parent that a simpler method of the same or greater 
accuracy is needed. Such a method has ben developed 
and is described in detail in the following discussion. 
Examples of the application of the proposed method 
are also given. 

The proposed method for calculation of phase 
equilibrium is based on the use of equivalent equilib- 
rium constants. The equivalent equilibrium con- 
stant is merely the equilibrium constant of a compo- 
nent expressed in terms of the equilibrium constant 
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for a reference component. In effect, this is the rela- 
tive volatility of one component with respect to the 
reference component. In the proposed method, ethane 
was selected as the reference component, and the 
volatility of all other components were determined 
relative to ethane. 
K/Ke= zg (3) 
Where 
K = Equilibrium constant of a component 
Kx = Equilibrium constant of ethane 
&» = Volatility of a component relative to that of 
ethane 

The application of the method requires that charts 
be available which give “, as a function of tempera- 
ture and pressure. Such charts have been developed 
for 18 different components namely hydrogen, 
methane, ethylene, propylene, propane, isobutylene, 
butene-2, butene-1, isobutane, n butane, isopentane, 
n pentane, n hexane, benzene, n heptane, toluene, 
methycyclohexane, and n octane. Of course, no chart 
is necessary to obtain values of “, for ethane since 
this value is always unity. An equilibrium constant 
chart for ethane, however, is required and one was 
developed on the basis of data in the literature. 

The application of the relative volatility charts for 
calculation of a dew point and analysis of the co-ex- 
isting liquid phase is based on the following relation- 
ship: 

K y/x = XeKr (4) 

x = y/XpKe 

2x = =(y/&g) (1/ Kx) 

Ke = 2(y/&xy) / =x 

= =(y/Xx) zy (5) 

Thus, in the calculation of a dew point and analysis 
of co-existing liquid at a given pressure, a tempera- 
ture is assumed and the value of “, for each com- 
ponent is obtained from the charts. Then the value 
of y for each component is divided by the corre- 
sponding “,. The summation of the values of y/“x is 
obtained and is divided by the summation of y. The 
result is the value of Ky. The temperature is then 
read from the equilibrium constant chart for ethane 
which corresponds to the given pressure and calcu- 
lated value of Kg. If the proper temperature was 
assumed, the same temperature will be obtained 
from the chart corresponding to Kx and the pressure. 
If a second trial is necessary a close approximation 
to the correct temperature can be obtained from the 
curve for dew point calculations in Figure 1. Seldom 
is it necessary to make more than two trials to obtain 
a solution even in the case of the inexperienced. The 
reason for this is that ordinarily the variation in “x 
with temperature and pressure is only a small frac- 
tion of the corresponding variation in K. 

The calculation of the boiling point of a mixture 
and analysis of co-existing vapor phase by use of the 
relative volatility charts is based on the following re- 
lationships : 

y = XeKe x (6) 

Ly = =(X ex) (Ke) 

Key /=(ex) 

= Ex /=(X»x) (7) 
Consequently, the calculation of a boiling point and 
analysis of the co-existing vapor phase is carried out 
by assuming a temperature and obtaining the value 
of “» for each component from the charts at the given 
pressure and assumed temperature. Then each value 
of x is multiplied by the corresponding value of “, and 
the summation of the values of x “xg is obtained. The 
summation of the values of x is then divided by the 
summation of the values of “gx. The result is the 
value of Ke. The remainder of the procedure is simi- 
lar to that for calculation of a dew point. In the event 


100 = {12} 


a second trial is necessary the proper temperature to 
assume can be obtained from Figure 1. It will be 
noted that there is a family of curves for boiling 
point calculations, The mol percent of methane plus 
5.0 times the mol percent of hydrogen in the mixture 
is obtained and the curve (or interpolation) corre- 
sponding to this value is used to determine the 
proper temperature to assume in the second trial. 
Here again more than two trials are seldom neces- 
sary even for the inexperienced. 


Development of Relative Volatility Charts 


The 18 relative volatility charts mentioned above 
and the equilibrium constant chart for ethane 
were developed from data given in the litera- 
ture? *-3.4,5,6,7,8,9,10,12,14 Tn order to extend the range 
of the charts beyond that covered by the data in the 
literature equilibrium constants were calculated by 
use of a correlation of fugacity coefficient with re- 
duced temperature and reduced pressure. The meth- 
od used for the calculated values is the one described 
by Selheimer, Souders, Smith, and Brown." 

In developing the relative volatility charts ethane 
was selected as the reference component because it 
is the most volatile component on which there seems 
to be rather general agreement among various inves- 
tigators on its equilibrium constants. Obviously, i 
was very desirable to select a reference component 
upon which there was general agreement since the 
equilibrium constants of this component enter into 
the calculation of the relative volatility of every 
other component. This is not essential although de- 
sirable. If it should become desirable to change the 
equilibrium-constant chart for ethane the reference 
chart could be retained and a chart developed for the 
x, of ethane which, of course, would give values dif- 
ferent from unity. The data of Roland, Smith and 
Kaveler® and of Katz and Hachmuth? on ethane 
seemed to be the most reliable for the purpose of de- 
veloping a reference chart although the temperature 
range covered by their data made it necessary to cal- 
culate the equilibrium constants at the higher and 
lower temperatures covered by the chart. The pro- 
posed equilibrium constant chart for ethane is given 
as Figure 2. 

In the development of all charts no data were used 
which were obtained at a temperature within 100° F. 
of the calculated critical temperature of the system. 
The charts are not recommended for phase-equili- 
brium calculations at temperatures within 100° F. of 
the critical temperature of the system. 

Relative-volatility charts for methane, ethylene, 
propylene, propane, isobutane and n butane are 
given in Figures 3, 4, 5, 6, 7 and 8. It will be noted 
that the variation of “, with respect to pressure is 
only a fraction of the corresponding variation in 
equilibrium constants. With the exception of n hex- 
ane, n heptane, and n octane the variation of “y, for all 
components ranged from about 60 percent to less 
than 4 percent of the corresponding variation in equi- 
librium constants with pressure. In the case of n 
hexane, n heptane and n octane the variation in “x is 
essentially the same as the corresponding variation in 
equilibrium constants. 

The variation of “, with temperature is even more 
favorable than the variation with pressure relative 
to the variation in the equilibrium constants. The 
variation of “,» for ethylene, ethane, propylene, pro- 
pane, isobutylene, butene-2, butene-1, isobutane, n 
butane, isopentane, n pentane, toluol and methyl- 
cyclohexane over the temperature range of the 
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charts is about 1.2 percent to 2 percent of the cor- 
responding variations in equilibrium constants. In 
the case of n hexane, benzene, n heptane, and n oc- 
tane the variation of-“g with temperature over the 
range of the charts is about 4 percent to 5 percent of 
the corresponding variations in equilibrium con- 
stants. The variation in “g for hydrogen and methane 


is about 80 times the variation in equilibrium con-~ 


stants, but even so the variation in “, is not much 
different from the variations for some of the higher- 
boiling hydrocarbons. 

It is apparent that due to the much lower sefsi- 
tivity of “, to temperature and pressure that the use 
of relative volatilities instead..of equilibrium .con- 
stants should simplify considérably ‘the ‘calculation 
of phase-equilibrium conditions. Such is the case as 
can be seen from the following examples: 


Example Number 1 


Determine the dew point.at 300 pounds per square 
inch absolute of the following mixture: 








Assume 100° F. _ Assume 120° F. 


Mol. Percent ——— 





y a y/ap ad 2 ¥/ap 

Ci 13.7 5.6 245 | 50. | 274 

C2= 7.0 1.37 5.11 | 1.36 5.15 
Ca 13.6 1.0 | 13.6 1.0 | 13.6 
C3 15.9 0.395 40.2 0.408 } 39.0 
C3= 33.2 0.358 92.7 0.372 89.2 
iC4 7.2 0.175 | 4L.1 0.192 37.5 
nC4 9.4 0.132 71.2 | 0.148 | 63.5 

250. nal 


100.0 266.36 
Kr=2.50 at 123° F. 
Dew point = 123° F. 


Kre=266,.36/100.0=2.66 at 133° F 
°F assumed—°F. obtained = 100— 133 =—33 
Correct °F.=100+20=120 (Figure 1) 


In the case of dew point calculations if the obtained 
temperature is within 10° F. of the assumed temper- 
ature, the dew point is essentially equal to the ob- 
tained temperature. 


Example Number 2 
Determine the dew point at 200 pounds/square 
inch absolute of the following mixture. It is the 
purpose of this example to show how Figure 2 en- 
ters into the computation even though the mixture 
contains no ethane. 


Assume 100° F. Assume 165° F. 


Mol. Percent 





y ar ¥/%, bad 2 | ¥/ey 

C= 10.0 0.37 27.0 0.415 24.1 

C3 20.0 0.335 59.6 0.377 53.0 

C4 40.0 0.153 261.5 0.197 203.0 
nC4 30.0 0.114 263.0 0.155 193.5 
100.0 |} 621.1 va 473.6 





Kr =4. 74 at 168° F, 


Ke=6.11 at 213° F. 
Dew point= 168° F. 


Assumed °F.—°F. obtained = 
Correct °F. = 100+65 = 165° F 


113° PF. 


Figure 1 was developed from calculations on a 
number of mixtures. It is empirical but seems to give 
reasonably good results. Its accuracy is somewhat 


Charts accompanying this article probably are too 
reduced in scale for practical use in calculations. Com- 
plete sets of working charts (20 per set) of 11 x 17-inch 
size are available at $5.00 per set, $4.50 per set in lots 
of 10, and $4.00 per set in lots of 20. In lots of 20 or | 
more the price to students is $3.00 per set if ordered 
through their institution. Orders may be sent to Engineer- 
ing Charts, Box 388, College Station, Texas, or to Petro- 
leum Refiner, Box 2608, Houston 1, Texas. 
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greater for dew-point calculations. Probably the rea- 
son for this is that in the calculation of boiling point 
the =x is divided by = x“ Whereas ih the Ni) 4a 
of dew points 2y/“x is divided by 2y. 


Example Number 3 


Calculate the boiling point of the followihg mix- 
ture at300 potinds/square inch ‘absolutes (© 


i aA 
i 3 


























Assume 150° F. Assume —45° F. 

Mol. Percent Se pees <a 
x ap @pXx ap Xay 
2:)...5¢ °°. 13.7 4.35 59.6 | 13.5 24.0 
Ci. fc te ee 7.0 1.35 9.4 | 1.45 31 
Cs... 13.6 1,00 13.6 | 1.0 13.6 
Qee . 0.7 gk: 15.9 0.427 | 6.8 0.212 3.4 
Cet... PF. 33.2 0.386 } 12.8 0.182 6.0 
Biosa kiwaas ae 7.2 | 0.214 15 . 0.0575 0.4 
ae ; 9.4 0. 170 1.6 0.0347 0.3 
100.0 | 105.3 218.8 











“Kr=0.456 at —42° F. 


Ke=100/105. 3=0. 948 at 12° F. : 
Boiling point =—42° F. 


°F. assumed—°F. obtained = 138° F. 
Correct °F. = 150-—195=—45° F. 











Example Number 4 


Calculate the boiling point of the following mix- 
ture at 200 pounds/square inch absolute. 




















Mol. | Assume 100° | _ Assume 1 F. Assume 148° F. 
Percent ‘-—-—- —-—__ _—— EEE SVE wT GEE ote y4 
\ ee mee ie Me ee ap | Xap 
Con.] ‘200° | “OS? 3.7 0.412 4.12 0.405 | 4.05 
Cs...| 20.0 | 0.335 6.7 | 0.375 7.50 0.369 | 7,38 
iCs...| 40.0 0.153 | 6.1 0.194 7.76 0.187 7.48 
nCa...| 300 | O14 | 34 | 0.152. | 456 | 0145 | 486 
—_ aie Se —_ - -) ——-—— | —-——. —  - -——_- — 
100.0 | | 19.9 | | 230 |... | 23.26 
Kn=65.02 at 177° F.  Ke=4.18 at 147°F.| Kp=4.3 at 152° F. 
°F assumed—°F obtained =—77° Correct °F. =160— | Dewpoint = 152° F, 


| 12=148°F, 
Correct °F.=100+-60= 160° F. | 








Example Number 4 required three assumed tem- 
peratures in order to reach a solution. This is sel- 
dom necessary although it is somewhat more fre- 
quent in the calculation of boiling point than dew 
point. The obtained temperature is essentially equal 
to the boiling point when the difference between the 
assumed temperature and obtained temperature is 
not over 7° F. 


Conclusions 


The proposed method for calculation of dew points 
and boiling points is far simpler particularly for the 
inexperienced individual to apply. The values of “x 
for all but two or three components are substan- 
tially less sensitive to changes in temperature and 
pressure. Thus, the tedious and laborious trial-and- 
error calculations using equilibrium constants can 
be reduced to a minimum by using the relative vola- 
tility charts. The accuracy of the proposed method is 
identical with that which involves the use of equi- 
librium constants. 
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1943 ASME Code 
Par. U-59 and UA-12 to 17 


ERNEST E. LUDWIG 
Texas Division, The Dow Chemical Company, Freeport, Texas 


' 
T HE design of unfired pressure vessels often re- 
quires a close study of proper opening reinforcement 
in order to most economically meet the ASME Code 
specifications. For some cases a detailed breakdown 
of the reinforcing problem is not required, thus this 
necessitates only a check to determine that code 
requirements have been met. On the other hand, 
circumstances arise wherein the benefit of every 
possible part of the available reinforcement is neces- 
sary in order to meet minimum code requirements. 

Since the procedure for analysis of the reinforce- 
ment is defined in the ASME Code, paragraph U-59, 
it is the purpose of this paper to present a summary 
of calculation procedures for practical lesign based 


A. Unreinforced Openings 


Nozzle Opening Reinforcement for | 
Unfired Pressure Vessel Design |. 


a. Tube holes or other plain unreinforced openings must 


. Rules and Chart Fig. U-8 apply only for conditions 


>. Par. P-180, Section I of Power Boiler Code requires 





not reduce working pressure below rules of Par. 
P-180 of Section I of ASME Power Boiler Code. 


of (a) above. 
the following: 


(1) For shell thickness not exceeding one half inside 
radius, maximum allowabie working pressure is 


SEt 
P= R+ 06. 
(2) For shell thickness exceeding one half inside : 


shell radius, determine maximum allowable work- 
ing pressure by Par. A-125 of Section I of Power 
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Symbols 


= Total cross-section area required to sufficiently re- 
inforce opening, square inches. 

= Allowable area obtained from nozzle interior pro- 

jection, square inches. 

Allowable area obtained from nozzle wall, square 

inches. 

Allowable area obtained from shell wall, square 

inches. 

Allowable area obtained from reinforcing pad, 

Square inches. 

Aliowable area obtained from welds, square inches. 

Nozzle inside diameter, inches. 

Effective mean diameter of connection, 


( 2d + 2n + 2tw 


2 , inches. 


I 


Ul 


equals 


Diameter in tension, equals (d + 2n + 2tw), inches. 
Reinforcing pad outside diameter, inches. 

Inside diameter of reinforcing pad, inches. 
Diameter of tube holes, inches. 

Efficiency of longitudinal joint or ligaments be- 
tween openings, see Code. 

Projection of nozzle into shell, use 2“%tm or 
whichever is smaller (see Figure 1). 

Nozzle wall thickness, inches. 

Number tube holes in length p, where p may in- 
clude more than one hole. 

Pitch of tube holes, inches. 

Maximum allowable unit working pressure, psi. 
Inside radius of weakest course of shell, inches. 
Maximum allowable unit working stress from 
Table P-7, psi. 

= Strength of cross-section of shell for code limits, 
pounds 

Strength of nozzle, pounds. 

Strength of reinforcing pad weld in shear, pounds. 
Strength of reinforcing pad, pounds. 
Strength of reingorcing pad weld in 
pounds. 

Strength of attachment in shear, pounds. 
Strength of weld in tension, pounds. 
Allowable stress of material of shell, psi. 
Allowable stress in nozzle neck for material used, 
psi. 

= Allowable 
= Allowable 
SEw, psi. 
Allowable stress in weld in tension, psi. 
Minimum thickness of shell plates in 
course, inches. 

= Actual shell thickness of vessel, inches. 
Reinforcing pad thickness, inches 
Calculated vessel shell wall thickness from Par. 
P-20 using efficiency of 90 percent, inches. 
Length of well along shell, inches. 

Thickness of weld at throat, Figure U-10, inches. 
Thickness of weld at outside diameter of reinforc- 
ing pad, inches. 


Hu UU Th 


2y¥an, 


Il 


if 


i 


| 
i il 


ll Il 


1! 


oUt Ul 


tension, 


HU UL Al 


stress in reinforcing pad material, psi. 
stress of attachment in shear, 0.8 times 


weakest 


(3) Factor of safety for determining maximum allow- 
able working pressure based upon actual service 
conditions must not be less than five. 


d. Shell diameter must be eight inches or greater. 


. Shell thickness not exceed one fifth the di- 
ameter. 
. Largest opening in shell must not exceed six tenths 


of shell diameter. 


must 


g. Diameter of unreinforced openings must be deter- 


mined by Fig. U-8 of Code, but in no case can 
diameter exceed eight inches. 


h. For a series of unreinforced openings in shell, the 


efficiency of ligaments between openings parallel to 
axis of shell must be calculated by Par. P-192 and 
P-193 of Section I of Code. 


(1) For pitch of holes equal in every row: 
RS 
he 


Measure pitch on flat plate before rolling or on 
median line after rolling. 
(2) For pitch of holes unequal in any one row: 


p—nd: 


E> > 
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(3) For diagonal ligaments, efficiency is given by 
diagram Fig. P-19 of Section I of Code. 
(4) Strength of ligaments between holes subjected to 
longitudinal stress must be at least one half re- 
quired strength of ligaments between holes sub- 
jected to circumferential stress. 
For symmetrically and unsymmetrically spaced 
holes in groups, see Par, P-193b of Section I of 
€ode. 
For longitudinally placed holes on vessel, but not 
in a straight line, use the equivalent longitudinal 
width of a diagonal ligament for efficiency calcu- 
lations. See Fig. P-120 of Section I of Code for 
chart in calculations. 


(3) 


(6). 


B. Threaded Connections 


Dd. 


a. 


e. 


C 


Smaller than one-inch pipe size 

(1) Must have at least four American Pipe Thread 
Standard threads. 

(2) For other thread standards, threaded thickness of 
material must conform to Code Table U-7. 


. One-inch and larger pipe size 


(1) If conforming to American Pipe Thread Stand- 
ard for number of full threads, use Table U-7. 

(2) For other thread standards, threaded thickness of 
material must conform to Code Table U-7. 

For maximum allowable working pressure greater 

than 125 psi: 

(1) Must not use threaded joints for nipple or pipe 

connections over three-inch pipe size at shell or 

terminating ends of such connections. 

May disregard above size limitation for openings 

used as inspection openings or end closures, but 

must meet Code requirements for type of con- 

struction. 


(2) 


. Piping to flanges of outlet nozzles or for piping con- 


necting pressure parts of a vessel, following methods 

of attachment may be used? 

(1) Screw into tapped opening for screwed fitting or 
valve on other end. 

(2) Screw each end into tapped flanges, fittings, etc. 

(3) Bolt joints including Van Stone type. 

(4) Expand into grooved holes. 

These joints may be seal welded if desired. 


tarpanded Connections 


« be 


Pipe or tube connections may be attached by insert- 


a. 
ing through opening in shell and expanding into shell 
only when diameter is not greater than that allowed 
for an unreinforced opening under (A) above. 

b. Connections must be expanded and flared not less 
than %-inch over the diameter of tube hole, or, 

c. Connections must be flared not less than %-inch, 
rolled, and beaded, or flared, rolled, and welded. 

d. These tubes must extend not less than % inch nor 
more than % inch through shell before flaring. 

e. For tubes entering at an angle, the maximum limit of 
4 inch applies only at point of least projection. The 
outside diameter of this type of connection must not 
exceed six inches. 

Studded Connections y 


a. Must have flat machined surface machined on shell 


b. 
. Design and bolting of flange must meet Par. P-299 


g. 


a. 


b. 


for gasket connection. ; 
Studs for flanged connection must engage into shell 
for depth at least equal to diameter of stud used. 


of Section I of Code. 


. Stud holes must straddle. center line of vessel. _ 
. Equivalent diameter of opening must be determined 


by total length of shell removed, including the stud 
holes, on any line parallel to the longitudinal axis of 
shell. 

Equivalent diameter must not exceed maximum al- 
lowable diameter of an unreinforced opening as noted 
in (A) above. 

For (f) above must use minimum thickness of shell 
after machining flat surface. 


. Reinforced Openings 


Must provide reinforcement for opening in shell 
where diameter of opening exceeds that for maximum 
unreinforced opening of (A) above. es 

Reinforced openings must have one or more reinforc- 
ing rings attached by riveting, welding, or brazing 
“to shell and/or tube or pipe extension or fitting 
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welded to shell and/or welded to or integral with the 
reinforcing flange.” 

. Minimum thickness of any independent riveted re- 
inforcing flange or ring must not be less than given 
in Table U-8. 

. Thickness of tube or pipe extension welded to the 
shell and/or reinforcing ring or flange must conform 
to standard weight pipe of same diameter and must 
meet Par. P-23 of Section I of Code. 

. For Code Specifications of reinforcing requirements 
for circular and elliptical openings, see Code Par. 
U-59g. 

Summary of Reinforcement Calculations Refer to 
Figure 1. 
(a) Area to be replaced by reinforcement: 
A= t. (2d —2) = 2t. (d— 1) 
(b) Allowable area obtained from shell wall: 
As = ts (2d —d) = ted 
If ts4 tm, and tm does not include corrosion al- 
lowance (See Par. (i) below), then 
Ag = tm (2d — d) = tmd 
(c) Allowable area obtained from nozzle wall: 


Au = n (2.5n)2 
Aa = 5n’ 

or: A,= n(3tm) (2) 
Aa = 6tmn 


Use smaller of 2.5n or 3tm for equations above. 
Note value of 2.5n with and without reinforcing 
pad. (See Figure 1.) 
(d) Allowable area obtained from welds: 
Aw = te (1/2) (tw)2 
Av=te’ 
(e) Allowable area obtained from interior projection 
of nozzle into shell past inside shell wall: 
Ai= 2hn 


Where: h=3tm or h=3t. 


Use smaller of values above. 
or: Ai =2(3tm) (n) 

A: = 6tmn or 6tsn 
Use smaller of values above, see corrosion note 
Par. (i) below. 

(f) Allowable area obtained from reinforcing pad: 
Ap == te (de — d — 2n) < 

(g) Condit:ons for proper reinforcing: 


1. If (Ag+ As) = Minimum area A to be re- 
placed, then opening is sufficiently reinforced 
by shell nozzle wall. 


> 
2. If (As + An+ Aw) = Minimum area A to be 
replaced, then opening is sufficiently rein- 
forced by shell wall, nozzle wall, and weld. 


> 
3. If (As + An + Aw + As) = Minimum area A 
to be replaced, then opening is sufficiently re- 
inforced by shell wall, nozzle wall, weld and 
interior nozzle projection (if any). 


> 

4. If (A, + Aa+ Aw+Ai+A,)= Minimum area 

A to be replaced, then opening is sufficiently 

reinforced by shell wall, nozzle wall, weld, 

interior projection, and pad. 

To find minimum pad diameter (d,) solve for 

Ay and determine d- by assuming values of tr 

in equation under (f) above. 

(h) For adjacent openings, the limits above must 
not be considered to overlap, and no cross- 
section can be considered to apply to more than 
one opening. 

(i) All thicknesses must be without corrosion allow- 
ance for use in relations under 1 above. 

Thickness for calculations equals actual metal 
thickness minus corrosion allowance. 


uw 


(j) No allowance can be made for reinforcing ma- 
terial having tensile strength greater than vessel 
wall being reinforced. 

(k) Strength of Welds and Attachments Refer to 
Code Par. U-59g-2 and UA-12 to 17. 

1. The strength of attachment to vessel of each 
separate part. of reinforced opening must at 
least equal tensile strength of cross-section of 
reinforcing part within Code limits or to ten- 
sile strength of cross-sectional area limited by 
(d—2), using shell thickness as calculated by 
Par. U-20 with efficiency as 90 percent, which- 
ever tensile strength is smaller. 

2. For fusion welded construction the strength of 
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weld in shear or tension is determining factor, 

whichever is smaller. 

3. The unit working shear stress of a weld must 
not exceed 0.8 times allowable working stress 
in tension for the type of fusion welded vessel 
for which the welding is suitable. 

4. Welding Requirements: 

(a) For thickness of thinner of two parts 
being joined % inch or less, dimensions 
fe welds must comply with Code Figure 

(b) For thickness greater than % inch, weld 
dimensions must not be less than Code 
Figure U-10, using a value of % inch for 
t in the formulas for welds. 

5. 24 — Connections see Code Par. U-59i, 
J, K, 1, M. 

6. For forge and welding connections and special 
considerations, see Code Par. U-59n and its 
following paragraphs. 

7. Weld Calculations 
(a) Strength of weld in tension 


Se = (ter) (7 ~) SEw) 


Strength of attachmnet in shear 





(b 


— 


da 


Ss = (te +n) (=3:) (SE,) 


(c) Strength of nozzle 
4 = n(2.5n a ts) (2) (SE,) 
(d) Strength of cross-section of shell (d —2). 
Ses = te(d — 2) (SE, ) 
Note: ts may equal tm when tm contains 
no corrosion. 
(e) Welding of Reinforcing Pad: 
(1) Strength of welds in tension 


se =[109(28) + 10 (SE) Jes 


(2) Strength of welds in shear 


“— [t. (= (Gra te}) eer (Hatt) | (0.8SE~) 


(3) Strength of reinforcing pad 
rp = tr(2d aa dri) 


Me : 
(f) Conditions for proper strength of attach- 
ments 


(1) No reinforcing pad required, nozzle 
welded into shell. 


a. If Sw and S. each = smaller of S, 
or Ie then welding of nozzle meets 
requirements. 
(2) Reinforcing pad required 
a. If Sw and S, each = smaller of Sz 
or Ses, then welding of neck meets 
requirements. 
b. If S:w and S;s, each = smaller of 


Srp or Ses, then welding of reinforc- 
ing pad meets requirements. 
(g) Requirements for both area replacement 
and welding strength must be met in or- 
der to fulfill Code requirements. 


Note 


All items referring to a paragraph or figure num- 
ber prefixed by “P” are from 1943 ASME Power 
Boiler Code; all paragraphs or figure numbers pre- 
fixed by “U” are from 1943 ASME Unfired Pressure 
Vessel Code. 
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Electronics in Instrumentation 


H. D. MIDDEL 


General Engineering Laboratory 
General Electric Company 


‘Pe application of electronics to the field of in- 
dustrial measurement and control is in many re- 
spects a natural. Electronic tubes are by nature 
amplifiers, a necessity where low available measure- 
ment power must be amplified to initiate control. 
Electronic tubes, by virtue of their low grid current 
requirements, are essentially potentiometric devices 
and as such they satisfy a condition of accurate 
measurement. The gas-type tube, while not an ampli- 
fier, controls large amounts of power and its trigger 
action makes it useful as an inertialess relay. Elec- 
tronic tubes and their associated circuits incorporate 
such a wide range of ability that applications seem 
to have infinite flexibility. They execute smooth step- 
less control with great speed in the absence of noise, 
vibration, or inertia effects. Important, too, they have 
gained the respect of the measurement and process 
engineer alike as a reliable and practical industrial 
tool. 

The inception of electronics into process instru- 
mentation, among other things, made the position of 
existing electrical measurements more secure. It 
provided the means whereby certain measurements 
could be accomplished more accurately and by en- 
tirely automatic, continuous means. It provided new 
forms of primary measuring elements and new forms 
of measuring circuits which gave rise to the re- 
design of existing primary elements. It, coupled with 
motors, provided new methods of indicating, record- 
ing, and new forms of controlling. 

The process variables are divided into two general 
classes; i.e., the major and the miscellaneous. The 
major process variables include pressure, tempera- 
ture, flow, and liquid level, while the miscellaneous 
include pH, color, turbidity, torque, speed, tension, 
gas analysis, electrical conductivity, etc. It was 
among these miscellaneous instrument classes that 
electronics first made its presence felt and continues 
to make its most ingenious contributions. 


pH Meter 


One of the first applications of electronics was the 
measurement of potentials produced by the dissocia- 
tion of acids and known as a pH or hydrogen ion con- 
centration meter. By using electrodes of hydrogen 
gas, antimony, or quinhydrone the potentials pro- 
duced could be measured with conventional forms of 
potentiometers. They~do not, however, lend them- 
selves to continuous measurement and are, therefore, 
restricted to sampling techniques and measured by 
manually balanced potentiometers. Because of the 
growing recognition of the importance of pH meas- 
urement, there was soon created a need for an elec- 
trode suitable for continuous measurement of all 
ranges of pH which prompted the development of 
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Priinstiias electronics may be heralded as earth 
shaking there is no reason to believe that it will sweep 
aside all other forms of measurement and control. In 
radio, electronics was uninhibited by competition; there 
was no other medium. In measurement and control, how- 
ever, electronics ran headlong into several competing 
forms of instrumentation; i.e., mechanical, 

and hydraulic, all of very mature experience, and could 
win a position in this field only through merit. It is a 
purpose of this paper to help evaluate just where and 
in what manner electronics contribute to the field of 
process instrumentation. 

By process instrumentation is meant the measurement 
and control of so called process variables such as pres- 
sure, temperature, etc. The term instrumentation is 
used in its broadest sense to irclude all forms of pri- 
mary elements, measuring circuits, controllers, and con- 
trolled elements whether they be mechanical, pnuematic, 
hydraulic, electric, electronic or combinations of them. 

This paper was presented before the National Elec- 
tronics Conference, Chicago, October 5-7, 1944, 

















the glass electrode. The high electrical resistance of 
the glass electrode, however, is such that the best 
galvanometers have insufficient sensitivity. About 
this time the FP-54, a low-grid-current type elec- 
tronic tube, was developed and applied to measure 
the variable light characteristic of distant stars. With 
this tube, it became possible to preamplify the glass 
electrode output and to utilize it to drive more or 
less conventional forms of automatic potentiometers 
and thus make the continuous measurement of pH 
and subsequent control possible. pH meters of this 
type are being used in the manufacture of penicillin. 


Recording Spectrophotometer 


Visual color comparison of an unknown color with 
a standard, either with or without the aid of a 
colorimeter, is subject to uncertainties, as long as 
the eye is the final judge. This is so because the 
color sensitivity of the eye varies considerably from 
one person to another. Furthermore, no matter how 
well color standards are preserved, they will vary 
appreciably with time. Therefore, visual methods are 
unscientific and unreliable; and result in differences 
of opinions, repeated tests to obtain only an approxi- 
mate color value, high testing and manufacturing 
costs, poor quality products, many complaints, and 
dissatisfied customers. 

The recording spectrophotometer produces elec- 
tronically a permanent color record that is not open 
to dispute and is adopted by American Standards 
Association as the fundamental measurement of 
color. Color matches, so important in paint and plas- 
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tics, obtained with this instrument are identical 
under all types of illumination, which is not the case 
with visual measurements made under varying light 
conditions. The spectrophotometer, through the use 
of an ¢lectronically-driven servo mechanism, auto- 
matically draws a color curve in not more than 5 
minutes—in most cases in 24% minutes—as compared 
to hours required for visual measurements. 


Torque Amplifiers 


Electronics has made possible a wide variety of 
servo-mechanisms or follow-up systems which will 
amplify small torques so that the motion of a very 
heavily loaded output mechanism will correspond 
closely without imposing any restraint or reaction 
upon its motion either in the direction of its rotation 
or axially. 

Unique among them and designed for high pre- 
cision requirements is the polarized-light, servo sys- 
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tem, shown in Figure 1. It is being used in connec- 
tion with a new electromechanical instrument for 
accurately solving problems involving integrations. 
It may also be used to measure accurately over a 
wide range, the speed of a rotating machine. 


Gas Analysis 


The coming of electronics has introduced an en- 
tirely new principle of gas analysis, and for the exist- 
ing techniques, it has provided a means for obtaining 
higher accuracy and precision and also automatizing 
the measurement. 

The mass spectrometer is as new as electronics. 
The spectrometer tube ionizes the gas to be analyzed 
by means of an electron beam in a partial vacuum. 
The resulting charged ions are propelled by an ac- 
celerating potential into a uniform magnetic field. 
This field causes the ions to take up different radii 
of curvature as a function of their mass. By adjust- 
ing either the accelerating voltage or the magnetic 
field, each ion beam may in turn be brought to focus 
at the spectrometer target. At the target, they give 
up their charge, a measure of which is a quantitative 
measure of the abundance of that particular ion. 
These ion currents are a means by which complex 
molecular structure of synthetics like rubber and 
quinine may be studied. In general, the sepctrometer 
would not be possible were it not for the stable 
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current and voltage regulators made possible by 
electronics or the stable direct coupled d-c low cur- 
rent amplifiers used in the beam-measuring circuit, 

Among the other forms of gas analysis, that. is 
absorption in the infra red and the ultra violet and 
thermal conductivity, there is a newcomer which 
operates on the principle of density. 

By inhaling a quantity of helium, your voice takes 
on a definite feminine and nasal quality which re- 
stores stepwise to normal with each expiration— 
much to your relief. Use is made of this phenomenon 
in detecting density changes in a gas whose constitu- 
ents are known. This is accomplished by resonating 
a sample of the mixture and recording the resonant 
frequency. Any subsequent change in molecular 
weight or density will produce an effect which can 
be measured either as the new resonant frequency 
or the phase shift produced. The gas column is force- 
driven by an electronic audio oscillator and the fre- 
quency at resonance or phase shift measured elec- 
tronically. Through its use explosive mixtures may 
be avoided in the operation of the hydrogen-cooled 
alternator. 

These examples are cited only as an indication of 
the versatility of electronic devices. They serve to 
illustrate the ability of electronic tubes to amplify, 
generate, detect, control, regulate, ionize, and trans- 
form light into current. These and a host of other 
new instrumentation applications have earned a 
notable record of successful accomplishments and 
established a secure position for electronics in this 
miscellaneous instrument class. They are making 
possible new modes of processing and resulting in 
the production of new materials. 

These inroads of electronics, and others of speed, 
thickness, turbidity, and electrical conductivity into 
the process industry, gave the process engineer an 
opportunity to appraise what could be done elec- 
tronically. His aversion to the use of electronic de- 
vices began to diminish, and he became receptive to 
the possibility of using electronic devices to measure 
and control the major process variables; namely 
pressure, temperature, flow, and liquid level. 

Since none of these major process variables exists 
as an electrical quantity, consider first the mecha- 
nism for obtaining each variable as an electrical 
quantity, together with the type of measuring cir- 
cuits required. 


Pressure 


Of all the process variables, the measurements of 
pressure is the most direct. It is indicated, recorded, 
and controlled almost exclusively by mechanical, 
pneumatic, or hydraulic means, all of which provide 
high available output torque. They are simple, self- 
contained, low-cost devices getting their intelligence 
through the use of a single capillary tube. 

Pressure may be measured by one of three methods: 

1. By balancing an unknown pressure against a 
known force. 

2. By measuring the deformation of an elastic 
membrane. 

3. By utilizing a quantitative change in the physi- 
cal property of materials. 

The first group is represented by such devices as 
liquid-column manometers of the U and well-type, 
and barometers. These devices are considered as 
pressure standards and, as such, leave little to be 
desired, Tuned-grid-tuned-plate oscillators are em- 
ployed in connection with these gauges, utilizing the 
dielectric constant of the medium in the gauge tube 
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for control purposes. Electronic devices are available 
which operate when the input contacts are bridged 
by a material having a resistance in the range of 0-5 
megohms, Either of these electronic devices may be 
used to operate an on-off type of controller. 

The second class of pressure-measuring primary 
element involves deformation of an elastic membrane 
by pressure and is by far the most common form of 
industrial pressure-measuring instrument. Bourdon- 
tubes, metallic and rubber-like diaphragms, and 
metallic-bellows are examples. 


Springs 


Springs and spring-like materials making up these 
primary elements for pressure measurements, are 
subject to errors arising from hysteresis effects and 
from changes of modulus of elasticity with tempera- 
ture. By limiting the deflections to 10 percent of the 
bellows length, the response will be substantially 
linear. With electric gauges, small linear dimensional 
changes a fraction of this amount may be measured, 
in which case linearity may be further improved or 
a bellows of shorter length used. 
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FIGURE 2 


Electrical pressure gauge 


Figure 2 shows how an iron core attached to the 
free end of an elastic membrane may be used to un- 
balance the inductive relation of an associated electric 
circuit in such a manner that an a-c voltage results, 
of fundamental frequency varying in amplitude and 
reversing in phase with the applied pressure. The output 
current may be put into a demodulator whose output 
operates a d-c zero center instrument, directly into 
the armature of a phase-responsive instrument like a 
wattmeter or into an a-c electronic-type amplifier. 

Converting the process pressure to an electrical 
quantity provides a faculty not possible when meas- 
ued by direct methods; that is, switching a plurality 
of primary elements into a single indicating receiver, 
saving much panel space. In addition, the electric 
method offers an ease of changing pressure ranges. 
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The transfer distance has never been a problem for 
the electrical method. 

The third class of pressure-measuring elements are 
those which exhibit changes in physical properties as 
a function of pressure loading. Owing to the neg- 
ligible deformation they undergo, they may be con-_ 
sidered a force-measuring primary element. 

Crystals like quartz, Rochelle salts and tourmaline 
develop voltages when subjected to pressure. When 
compressed or otherwise stressed, electric charges 
appear on opposite faces of the crystal. The magni- 
tude of the voltage developed is proportional to the 
applied pressure and varies in magnitude from milli- 
volts for quartz to volts for Rochelle salts. 

Magnetostriction is the magnetic equivalent of the 
piezoelectric effect. A force of compression applied 
to the end of a rod of monel. nickel, stainless steel or 
similar materials will result in a change of perme- 
ability. If a coil surrounding the rod is energized by 
d-c, the effect of applied pressure may be observed 
on a fluxmeter. If the coil carries a-c magnetizing 
current, the resulting change in reactance may range 
from 5 to 20 percent. Both types find their greatest 
usefulness when coupled wit! electronic amplifiers 
and oscillographs for dynamic pressure studies. 

Increasing activity in the low vacua processing 
such as the desiccation of blood plasma, penicillin 
and insulin industry has placed new emphasis on 
instruments for the measurement and control of 
vacuum pressures, and the making of non-reflecting 
lens surfaces. : 


Thermal Conductivity of Gas 


Since the thermal conductivity of a gas varies with 
the pressure, this effect may be observed as a change 
in resistance or temperature of a wire filament s*1p- 
plied with constant current and immersed in the gas. 
The temperature method is a d-c measurement, 
whereas, in the resistance method, the measurement 
may be done at alternating-current frequencies, which 
simplifies the electronic controller types involved. 
Pressure controllers of this type are used in con- 
nection with power-generating equipment for the 
processing of aluminum and magnesium. 

To measure vacuums of higher order, the atmos- 
phere of the process may be ionized by an electron 
current in a so-called ion gauge, where the number 
of positive ions formed by collisions between a 
given electron current and the gas molecules is a 
measure of the pressure. This positive ion current 
may be read on either a sensitive microammeter or 
a tuning-eye type indicator. 

It is not improbable that a pressure-responsive 
element like a spring-loaded bellows or diaphragm 
might be incorporated in an electronic tube to modify 
the plate-to-grid-and-cathode spacing and provide a 
plate output proportional to pressure. In effect, such 
a tube has been constructed and affectionately chris- 
tened a Wiggletron. 

As opposed to the variable mu tube having a non- 
uniform grid mesh, there have been attempts to make 
variable mu tubes by physically moving the grid 
within the tube by mechanical means. 

Although there are a variety of methods for con- 
verting pressure functions to electrical quantities in 
a satisfactory manner, there seems to be very little 
need for doing so except in special cases. The pres- 
sure of the process can by means of a single capillary 
tube be conveyed to a pressure-responsive indicator 
and produce sufficient torque to operate a recording 
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pen and a controller. The advantages of the direct 
measurement are as follows: 

1. High available torque 

2. Completely self contained 

3. Single capillary tubing 

4. Low cost—simplicity 

There are, however, several reasons why electric 
types of primary elements would be useful. 

1, Where the distances are great and the resulting 
transfer lag of pneumatic systems are prohibitive. 

2. Where it is hazardous to connect the process ap- 
paratus into the instrument room. 

3. Where a plurality of pressure points are to be 
scanned by a single indicator or recorder, 

4. Where dynamic pressure fluctuations must be 
measured and recorded. 

5. For low vacua process control. 

6. Where strip chart recording is desired. 


Flow 


Flow is one of the most important of the process 
variables. Flowmeters are used to measure and con- 
trol the ratios of materials supplied to a complex 
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FIGURE 3 


Flowmeter transmitter 


continuous process and also used to determine ac- 
curately the quantities of a product delivered as a 
means of establishing costs. Flow may be measured 
by direct volumetric means, but is often measured 
by inferential means through the use of rate meters. 

The most used primary elements for flow are 
orifices, venturis, and flow nozzles. They are all rate 
meters in that the rate of flow through the element 
is proportional to the square root of the differential 
pressure across it, the pressure differential being 
measured by a manometer. Recording is accomplished 
by placing a float on the manometer surface. These 
flow elements constitute pressure drops which, like 


116 = [28} 


shunts in the bus bar, should be at a minimum con- 
sistent with accurate measurement. 

It is preferred to instal. the flow recorder on the 
main instrument board along with all other process 
instruments. To do this with the mechanical type 
flow recorder presents some real installation diffi- 
culties. First it becomes necessary to run two pipes 
(not capillaries) between the primary flow element 
and the recorder. Because these pipes open directly 
into the process apparatus, there are sereval precau- 
tions which must be observed. The recorder should 
be located above the primary element so that process 
material or condensate cannot alter the effective head 
at the manometer. In the case of steam, condensation 
chambers must be provided and a series of equalizing 
valves must be installed at the manometer. One of 
the real hazards of this type of recorder lies in the 
fact that the instrument containing mercury is at 
process pressure and must be capable of withstanding 
pressure surges. This not only means protection for 
the operator but also precaution against changing 
the zero due to expelling mercury. Since the accuracy 
of square root compensation depends on maintaining 
a real zero, care must be exercised in leveling the 
recorder. 

To this picture, the electronic method has much 
to contribute, The pressure differential at the con- 
striction may be measured by a bellows type of 
differential-pressure measuring element as shown in 
Figure 3. The motion of the bellows’ free end may 
be used to alter the inductive relation in an adjust- 
able core transformer. The resulting signal may then 
be transmitted over a pair of wires to an electronic 
servo system. The servo motor may be equipped with 
a cam for purposes of extracting the square root to 
produce linear recording and control functions. The 
electronic method of flow measurement is free of 
almost all the factors which plague the mechanical 
forms of flow indicators, recorders, and controllers. 

Another feature in favor of electronic instrumenta- 
tion for flow is that it, better than other methods, 
meets the common requirement of integrating the 
total flow of any flow element or totalizing the out- 
puts of a plurality of flow-measuring elements. Each 
may be recorded independently at as many points or 
series connected to produce a record of the total flow. 
Similarly, it facilitates recording of differences in 
flow between two flow elements. 


Temperature 


Temperature, unlike pressure and flow, cannot be 
measured by direct methods. It must be inferred 
either from a property of the material or from those 
of another material in thermal equilibrium with it. 

The largest single class of instruments for tem- 
perature measurement up to 500° C. are those de- 
pending upon the expansion of a solid, liquid, vapor, 
or a gas. While these expanding media might be 
coupled electrically, their limited range of tempera- 
tures and accuracies precludes this consideratio:. 
Furthermore, there are several primary elements 
which exhibit property changes which can be meas- 
ured electrically. With these elements, it is possible 
to cover the entire industrial temperature range from 
200 to 1500° C. 


Thermocouple 


A thermocouple is a combination of any two 
metals which produce a voltage when the hot and 
cold junctions are at different temperatures. Couples 
of platinum, platinum-rhodium, chromel-alumel, iron- 
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constantan, and copper-constantan cover a tempera- 
ture range of —200 to 1450° C. They are stable and 
yield a substantially straight line relation between 
emf and temperature. The emfs range from 1 to 7 
millivolts per 100° C. . 

The thermocouple, because of its simplicity, its 
small thermal mass, and wide range of applicability, 
is the most prominent primary element for tempera- 
ture measurement. 


Resistance Thermometry 


In general for temperatures below 125° C., the 
thermocouple output is so small it becomes necessary 
to resort to the resistance thermometer. For applica- 
tions where the temperatures must be held within 
narrow limits with a high degree of stability, the 
resistance thermometer is also the choice. 

Resistance thermometers may be made of copper, 
nickel or platinum wire wound on a low-thermal- 
capacity framework and mounted within a protecting 
sheath. Platinum is the outstanding choice for re- 
sistance thermometry. It is a noble metal and as such 
is indifferent to its environment; it is easy to work 
and is one of the most reproducible of materials. It is 
useful over the range —200 to 630° C. 

The temperature-sensitive resistor is installed as 
one arm of a Wheatstone bridge and may be en- 
ergized with either a-c or d-c. : 


Radiation Pyrometry 

For temperatures above 1450° C., it is necessary 
to resort to measurement of radiation from the hot 
object. There are two primary elements useful for 
this work; i.e., the phototube, and the vacuum 
thermocouple. 

The vacuum thermocouple measures total radia- 
tion. It consists of a thermojunction in the form of a 
thin strip, held between two heavy supports which 
serve both as lead wires and as cold junctions. lor 
about 1 mm. on each side of the junction the strip is 
blackened to assure maximum heat absorption. ‘1 his, 
together with the thinness of the element, provides 
fast response. 

These total radiation devices are, when coupled 
with high-speed electronic measuring circuits, capa- 
ble of measuring the temperature of rapidly moving 
objects, such as, sheet steel, rails or billets on a 
rolling stand with such speed that gradients along 
their length may be measured. 

For very high temperatures, there are also photo- 
electric pyrometers which measure the energy in a 
particular band of wave lengths given off by the hot 
body. The measurement of temperatures by photo- 
electric means is an attempt to automatize the 
familiar optical pyrometer. 

Another photoelectric pyrometer utilizes the so- 
called two-color system of temperature measurement. 
This system utilizes two color filters, red and green, 
two phototubes, and an electronic amplifier. By 
measuring the ratio of the two radiations of different 
bands of wave-lengths, the temperature is directly 
determined. 

In general, the rate with which temperature 
changes can take place in a process are such that 
no special emphasis has been directed to the end of 
getting a high-speed measuring circuit. There were 
a few special temperature problems for which high- 
speed electronic measuring circuits were devised. 
Experience with them showed that they were not 
only fast, but suitable for application under adverse 
conditions of level and vibration, 
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The common denominator of all measurement of 
non-electrical quantities by electrical methods is the 
fact that the primary element will yield only a-c or 
d-c. This is fortunate. It means there need be only 
two types of measuring circuits for all quantities that 
can be measured by electrical methods. In the case 
of temperature, thermal conductivity or pH, the 
primary element is most likely to produce d-c. For 
other variables.like pressure, flow, liquid level, elec- 
trical conductivity, color, etc., the output is likely 
to be a-c. 

A measuring circuit for use with these primary 
elements is in general a potentiometer type. This 
choice is based largely on the accuracy requirements 
established by the industry. 

Although negative or inverse feedback has done 
much to make the amplifier a measuring tool of 
permanent calibration, electronic .circuits are not 
used extensively for quantitative measurement and 
control in the process industry. This is no reflection 
on the electronic engineer but is a situation brought 
about by the requirements of automatic control, In 
this respect, amplifiers are used more often as relays 
or unbalance detectors, that is, as a servo system 
component. 

A measuring circuit, to beiuseful for all forms of 
automatic control, must .not:only perform the func- 
tion of rebalancing itself in accordance with process 
variable changes, but must also be capable of initiat- 
ing a series of operations of the process apparatus 
which will return the process variable to its; control 
setting. 


Self-Balancing Potentiometers _ 

While there are a variety of electronic types of 
self-balancing potentiometers, when analyzed they 
represent only two. principles. There are those which 
feed back negatively a portion of the output to reduce 
continuously the input signal to a minimum in keep- 
ing with the sensitivity of the basic detector; and 
those which amplify the unbalance signal and control 
power flow to drive a rebalancing motor in such 
direction as to reduce the input signal to a minimum 
determined by the sensitivity of the system. 


Photoelectric Potentiometer 


The photoelectric potentiometer using a reflecting 
type galvanometer and phototube combination is 
typical of the first class. The signal deflects the 
galvanometer causing a light beam to strike the 
photo-sensitive surface and thereby control the grid 
of an electron tube. The tube may be used as a 
variable resistor in one arm of a Wheatstone bridge 
as shown in Figure 4. The grid signal. thus unbalances 
the bridge and results in an output current of single 
polarity. In series with the load is a resistor so 
arranged that a voltage proportional to output cur- 
rent is fed back in opposition to the input voltage. 
This causes the galvanometer to take up a stable 
position as some function of the remaining unbalance 
current. The magnitude of this current is not con- 
stant, but varies with the basic element sensitivity, 
the kind of optical system and the input voltage. How 
nearly this approaches a true potentiometric measure- 
ment depends upon the galvanometer sensitivity. 

By using a slightly under compensated galvanom- 
eter as the basic element, high sensitivity is realized. 
By compensating the wind-up torque of the suspen- 
sion, one does not sacrifice sturdiness and gains in 
sensitivity. If the torque were completely compen- 
sated, the element would have an infinite deflection 
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for infinitely small signals, and would be a true 


fluxmeter. However, for practical reasons, this state 
is not achieved but the result is a sturdy portable 
electronic d-c potentiometer having a sensitivity 
many times that of other types. The high sensitivity 
of the basic element simplifies the optical system 
required, 
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Photoelectric potentiometer (autopot) 


The galvanometer may operate either of two 
phototubes as shown in Figure 5 to control a pair 
of thyratrons connected back to back to produce d-c 
output of either polarity. The output of such a 
potentiometer may have for its load a recorder, a 
relay, a solenoid valve, a small motor, a generator 
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Photoelectric potentiometer 
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field or a saturable reactor. It is recognized that these 
potentiometers characterized by high sensitivity and 
high gain have a very limited control ability. A 
prerequisite for a potentiometer is that it must have 
sufficient speed and output torque to operate any of 
the standard forms of controllers. 


Electronic Potentiometers 


The second class of potentiometers are those used 
as unbalance detectors utilizing an electro-mechanical 
type of feedback to rebalance the input signal to a 
minimum in keeping with the over-all sensitivity of 
the system, This class of potentiometer is the most 
useful for automatic control applications and takes 
one of two forms, i.e., continuous or discontinuous. 
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Discontinuous 


This type derives its name from the fact that the 
electronic output operates relays rather than the load 
itself as shown in Figure 6. The smooth stepless 
control provided by electronic tubes has been sacri- 
ficed in the favor of economy. 

Whether or not amplifiers are used, the relay type 
is characterized by a fixed dead band represented by 
twice the pickup current for either relay. Whereas 
dead bands may be desirable to minimize hunting in 
some forms of automatic control the fixed character- 
istic limits the application of this type. It is prin- 
cipally used for those remote applications of pre-set 
valve operations and remote positioning of a con- 
troller element in response to some manually adjust- 
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FIGURE 6 
Electronic potentiometer (discontinuous type) 


able transmitter. The relays may operate contractor 
panels in such manner that an unlimited amount 
of power may be controlled with a minimum of 
electronics. 


Continuous 


The continuous type of electronic self-balancing 
potentiometer is one of electronics’ greatest contribu- 
tions to process instrumentation. It is a versatile 
basic measuring circuit, which with minor adjust- 
ment and auxiliaries, can be capable of measuring 
practically all process variables and instituting any 
form of control. 

Basically it is nothing more than an a-c amplifier 
having a motor field for its load. The motor may be 
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Electronic potentiometer (continuous type) 
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either a-c or d-c. Its primary function is to drive a 
resistor, reactor or capacitor in the measuring circuit 
to rebalance the input to the amplifier. In the case 
of an a-c motor, one field of the motor is supplied 
directly from the line; in the d-c types, the line a-c 
is applied to two plates of the output tube. In each 
case the a-c serves as a reference to determine the 
proper direction of rotatien. 

A typical example-of the a-c electronie potentiom- 
eter is the Pyrotron developed by Bailey Meter 
Company. It was developed primarily for use. with 
a platinum resistance temperature detector for tem; 
perature instrumentation applications as shown if 
Figure 7. The sensitivity of this System is such that 
the motor will respond to a temperature change of 
025° F. 


CONDENSER- RESISTOR REACTOR - TRANSFORMER 
ASSEMBLY ASSEMBLY 





] 
MOTOR: CONTROL 
REACTOR UNIT 


f 
POWER SUPPLY 
TRANSFORMER 





6SL7GT 
(AMPLIFIER TUBE) 
‘ 


CHASSIS PLATE 





ASSEMBLY 
CONNECTION - ~ SENSITIVITY FILTER 
PLUG —S ADJUSTMENT CONDENSER 
; 6X5GT 
6N7 
MoTOR conTRoL RECTIFIER 


TUBE | 
FIGURE 8 


Electronic amplifier assembly 





Figure 8 is a photograph of the amplifier unit with 
the cover removed and major assemblies indicated. 
The two stages of voltage amplification of -the 
6SLYGT is 50 per section or 2500, The motor will 
respond to an input voltage of .0004. On a pressure 
detector, this represents about .05 mil of motion. For 


a longer stroke telemeter like a flowmeter trans- 


mitter, this may be equivalent to 0.2 mils of motion. 
With transformer input, the motor sensitivity be- 


comes .00003 volts. 


Such a packaged electronic potentiometer is ex- 
tremely flexible and is useful for a wide variety of 
a-c instrumentation applications, such as, tempera- 
ture, pressure, flow, liquid level, position, etc. 

The output or balancing motor has approximately 
140 oz. in, of torque which is adequate for performing 
a number of simultaneous functions, such as driving 
an instrument pointer, a recording pen, a pneumatic, 
hydraulic, mechanical or electric controller. This 
flexibility is essential to fill the wide variety of in- 
strumentation applications. 

The limit of flexibility of this system is the fact 
that it is not applicable to d-c measurements. 

When we think of d-c measurement, we think of 
the galvanometer, the cornerstone upon which elec- 
trical measurements and later automatic control of 
the process industry was founded. The galvanometer 
was and continues to be the foremost detector of 


direct current and as such has always been an 


integral part of a potentiometer. 
However, today we find the picture changing. 
Electronic equipment incorporating galvanometers 
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is limited in its application by its speed of response 
and its sensitivity to level and vibration. Since a-c 
electronic amplifiers are simpler, more practical and 
stable than the d-c direct-coupled variety, it is logical 
that means should be developed to invert the d-c 
signal and eliminate the galvanometer. 

There are to date a variety of inverter devices, 
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Basic circuit for automatic control 


none of which have the inherent sensitivity or ac- 
curacy of the galvanometer, but are satisfactory for 
the majority of process measurement applications. 
They take the form of motor-driven choppers, 
vibrators, carbon piles, reactors and non-linear re- 


sistors. The inversion, in general, takes place at line 


frequency. 

An inverter coupled with the a-c amplifier and 
motor combination of the Pyrotron type would thus 
become a means for measuring and controlling d-c 
process variables, such as, temperature, pH, vacuum, 
etc. 

Figure 9 is a graphic summation of these remarks 
and illustrates how, through the use of these elec- 
tronic tubes it becomes possible to measure and con- 
trol the majority of the process variables. 


Conclusion 


Though electronics promises much for the future, 
electronic instrumentation is not expected to displace 
the existing forms to any predominant extent. Its 
rise, however, will be steady as a result of the variety 
of instrumentation open only to electronics. It has 
augmented and expanded the electrical method and 
made its position more prominent and secure. It will 
cooperate with other forms of controllers, particularly 
pneumatic, to make possible forms of measurement 
and control hitherto solved only theoretically. 

Electronics has not only opened up entirely new 
vistas of process possibilities but has given the 
process new unity in instrumentation. It has torn 
away the barriers to optimum process apparatus 
design. It has shown by performance that the failure 
of other instrument types to perform and often 
blamed on such factors as “process lag” to be only 
an excuse for the lack of instrument sensitivity and 
controller response, In this regard, it will serve as a 
stimulant to other forms of instrumentation. 

That the future of electronic instrumentation is 
secure is attested to by its rapid growth to prom- 
inence. Its future applications will become more 
divczse as time goes on, being limited only by the 
ingenuity of man to conceive and devise new jobs 
to be done. Electronic instrumentation is the “second 
wind” to automatic control. 
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PART 12 
Fractionation of Binary Mixtures 


R. L. HUNTINGTON 


School of Chemical Engineering 
University of Oklahoma 


hi A RECENT paper of this series, Part 10, it has 
been shown that the number of theoretical trays 
required for a given separation of a binary mixture 
into relatively pure components is controlled largely 
by the pressure under which the fractionating column 
operates, i.e., the higher the pressure the greater the 
number of trays required because of the lowering of 
the relative volatility of the respective components. 
Above the retrograde or inversion pressure range, 
however (from 700 to 1200 pounds per square inch 
for a number of hydrocarbon mixtures), there is apt 
to be a reversal in this trend which might cause a 
reduction in the number of trays for further pressure 
increases. 


Vapor-Liquid Equilibrium Curves 


There are five types of binary mixtures in general 
which call for fractionation as a practical means of 
effecting certain separations. Pressure-composition 
and temperature-composition diagrams serve as tools 
in presenting the underlying theory or ground work 
for the fractionation of such mixtures. The y vs x 
curve which shows the mol fraction of the more 
volatile constituent in the vapor in its relationship 
to the mol fraction of the same constituent in the 
liquid has proven to be the most useful method in 
attacking the problem of fractionation from a practi- 
cal standpoint. 

Let us consider these five types of binary mixtures 
as shown in Figure 1. Curve 1 represents the mix- 
ture in which the components form ideal solutions 
throughout the entire composition range, and further- 
more they have no tendency to associate or to form 
pseudo-compounds. Mixtures such as butane and 
pentane or benzol and toluene might be placed in 
this class. Such mixtures are no doubt the simplest 
ones to process through fractionators since each 
component maintains substantially its same relative 
volatility throughout the height of the tower. The 
petroleum-refining and natural-gasoline industries 
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MoL FRACTION— MORE VOLATILE 
COMPONENT IN LIQUID 


FIGURE 1 
Vapor-liquid Equilibria Curves for Five Different Types of Binary Mixtures 


are peculiarly favored in that a major portion of 

their fractionation and stabilization columns is re- Ratic 
quired to handle mixtures which fall under this we 
particular group or classification. 


Water-Ethanol Fractionation (Curve 2, Figure 1) poi 
, ay , to ¢ 

The alcohol and liquor distillers were early pioneers whi 
in the art of fractionation. Exacting specifications and 
called for the elimination of guesswork in the design T 


of their equipment. In fact the petroleum industry 
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turned to the alcohol distillers inorder to dispense 
with much expensive experimentation when it came 
to realize the advantages of iractionation. 

Ethyl alcohol and water form a minimum boiling 
point whenever the mol fraction of alcohol reaches 
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FIGURE 2 


Minimum reflux ratio-Infinite Number of Trays. Overhead Product 
= 97 mol Percent Propane. Bottoms — 3 Percent Propane. 
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FIGURE 3 


Ratio Reflux to Vapor = 0.4 (above feed) 8.8 Theoretical Trays Required. 
Overhead Product = 97 Percent Propane. Bottoms — 3 Percent Propane. 


point C on Curve 2. This means that it is impossible 
to obtain an overhead product from a single column 
which is richer in alcohol than point C. Between C 
and B the vapor is richer in water than it is in alcohol. 

Through the use of salt, it is possible to change 
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the relative volatility of alcohol and water in such 
a way as to manufacture a product richer in alcohol. 
This is known as the salting out process, and without 
the application of this principle, the distillers would 
be forced to use other more expensive means for 
obtaining the same results. 


Maximum Boiling Point Mixtures 


Hydrochloric acid and water have the peculiar 
property of forming a constant-boiling mixture which 
boils at a higher temperature than any other mixture 
of these two compounds. This type of mixture is 
represented by Curve 3. The constant-boiling mix- 
ture is located at point D, which expresses graphically 
the fact that the vapor evolved from the liquid has 
the same composition as the liquid. A further con- 
sideration of the significance of this curve reveals 
that the limits of fractionation for any mixture 
located between A and D would be a pure com- 
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Ratio Reflux to Vapor — 0.667 (above feed) 6 Theoretical Trays Kequired. 
Overhead Product = 97 Percent Propane. Bottoms 3 Percent Propane. 


ponent, A representing the less voletile compound 
and mixture D composed of a certain percentage of 
acid. Likewise any mixture between D and pure B 
would have the limits D and B as the maximum 
degree to which fractionation could be carried out. 
The addition of some third component such as a salt 
might change the solubility relationships in such a 
way that better fractionation could be attained. 


Stereo-isomers 


Separation of a mixture of stereo-isomers by frac- 
tionation is impossible if the two components making 
up the system have the same vapor pressures. This 
type of mixture is represénted by Curve 4, which ex- 
presses in a graphical manner the fact that the vapor 
has the same composition as the liquid no matter 
what percentage of each component is_ present. 
Stereo-isomers are compounds which have the same 
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molecular weights and same chemical formulae but 
exhibit the property of rotating light in different 
directions. Sugars are illustrious examples of com- 
pounds of this type. 


Partially Miscible Liquids 


Curve 5 is characteristic of mixtures of this type, 
such as phenol and water and ether and water. In 
the composition range from E to F two solutions, 
separate and distinct from each other, can exist. One 
phase may be a solution of water saturated with 
phenol and the other phenol saturated with water. 


Effect of Reflux Ratio on Number of Trays 


In Part 10 of this series, a propane N-Butane 
system was analyzed for a condition where the ratio 
of liquid reflux to vapor rising in the column was 
substantially unity. Columns of this type would in- 
clude laboratory apparatus and certain industrial 
equipment where relatively small quantities of rather 
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FIGURE 5 


Rotio Reflux to Vapor = 1.0. 2.9 Theoretical Plates Required. Overhead 
Product = 90 mol Percent Propane. Bottoms — 10 Percent Propane. 


pure compounds are desired. In such cases heat con- 
sumption and cooling costs are unimportant in com- 
parison with the high degree of fractionation desired. 
Fewer theoretical plates or trays are required in 
such columns to effect the separation which may be 
called for. 

Many commercial columns are expected to produce 
fairly pure products, however, the cost of heat must 
invariably be balanced against the first cost of the 
tower. In other words, a column with many trays 
and a low reflux ratio can effect the same fractiona- 
tion as a tower having fewer trays and a high reflux 
ratio. Just which one to choose depends upon the 
economic balance between these two factors. For 
example, a cheap supply of fuel and water would 
be an incentive for the manufacturer to reduce the 
number of trays in a proposed fractionating tower. 
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Minimum Refiux Ratio 


In order to accomplish a given degree of fractiona- 
tion, there is a theoretical minimum reflux ratio be- 
low which the desired result cannot be accomplished. 
Just as the maximum ratio of unity between reflux 
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FIGURE 6 


Ratio (Reflux to Yapor) — 0.667 (above feed plate). 3.6 Theoretical 
Plates Required. Overhead Product — 90 mol Percent Propane. Bottoms 
= 10 mol Percent Propane. 
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FIGURE 7 


Ratio (Reflux to Vapor) — 0.4 (above feed plate). 4.4 Theoretical Plates 
Required. Overhead Product — 90 mol Percent Propane. Bottoms — 10 
mol Percent Propane. 


and vapor is never carried out in actual plant opera- 
tion, so is the other extreme, the minimum ratio, 
impractical from an industrial standpoint. With the 
maximum ratio no production could theoretically be 
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removed from the base or from the top of the tower, 
while the minimum reflux ratio would require an 
infinite number of trays. 

Such a set.of operating lines is shown in Figure 2 
for minimum reflux ratio and overhead and bottoms 
having respectively 97 mol percent and 3 mol percent 
of the more volatile constituent. 


Intermediate Reflux Ratios 


Commercial fractionators and stabilizers operate 
with reflux ratios falling between the two extremes 
which have just been discussed. In Figure 3 it is 
shown graphically by the McCabe Thiele diagram 
that 8.8 theoretical plates will be required for a reflux 
ratio of 0.4, A further increase in this ratio up to 
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RATIO OF REFLUX TO VAPOR 
ABOVE FEED PLATE 


FIGURE 8 


Effect of Reflux Ratio on Number of Theoretical Plates. Feed = (50-50) 

C; & N C, Mixture. Curve 1 — Overhead Product 90 Percent C; Bottoms 

10 Percent C;. 2— Overhead Product 97 Percent C; Bottoms 3 
Percent C;. 


0.667 (Figure 4) causes the number of plates to be 
reduced to 6.0, while a reflux ratio of 1.0 brings the 
number of theoretical plates down to 4.5, In an actual 
tower, of course, fractional parts of plates could not 
be built. It is probable that a larger number of actual 
trays would be built into a tower than the theoretical 
number although there are cases where the apparent 
overall efficiency of a plate may be greater than 100 
percent, due to the fact that there is a concentration 
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gradient across the plate. The efficiency at any point 
in a plate, of course, would be less than 100 percent. 
The most exact way of measuring’ the efficiency of 
a plate is to compare the actual approach. toward 
equilibrium conditions by analyzing the vapor above 
and below the tray as well as the liquid on ‘the tray. 
Murphree? has expressed the efficiency of a plate as 


follows: 
Yo = EmYa* + (1— Em) ya—1 

in which Y,* is the vapor in equilibrium with the 
liquid on plate n, and E,, is the Murphree efficiency 
factor. y 

Carey’ has shown that the efficiency of a plate can 
be determined fairly well by measuring the tempera- 
ture of the vapor above and below the plate as well 
as the liquid on the plate. He expressed this tempera- 
ture efficiency as follows: 


fe Le 
Eres S Tt tev, 
in which Er = “temperature efficiency” of the plate. 


T; = temperature of vapor entering plate. 
T:= temperature of vapor leaving plate. 
Tx = temperature of liquid on plate. 


From an experimental standpoint it would be much 
easier to determine the efficiency of a tray by taking 
temperatures rather than that of analyzing the vapor 
and liquid phases. 

If a 50-50 mixture of propane and normal butane 
is to be given less fractionation so that the overhead 
product is 90 mol percent propane and the bottoms 
10 percent propane, the number of theoretical trays 
required for such separation would be far less than 
those needed for making 97 mol percent propane. 
This is brought out in Figures 5, 6 and 7, where it is 
found that 2.9, 3.6, and 4.4 plates are required for 
reflux ratios of 1.0, 0.667 and 0.4, respectively. 

The results of these studies have been summarized 
in Figure 8 in order to show the effect of reflux ratio 
above the feed plate on the number of theoretical 
plates required for given separations. 

In conclusion, it may be said that the design of any 
fractionator involves among many other considera- 
tions, the economic balance between the initial cost 
of the tower and the operating cost of providing heat 
to the feed stream and the base of the tower, as well 
as a cooling medium for the overhead reflux. The 
greater the number of plates in the tower, the less 
will be the heating load and the quantities of cooling 
medium to condense the overhead vapor stream. It is 
easy to see that the ratio of reflux to vapor must fall 
somewhere between the two extremes, namely the 
minimum reflux ratio for a tower with infinite plates 
and the maximum ratio for a reflux ratio of unity 
between the overflowing liquid and the ascending 
vapor. 

In a number of refineries and gasoline plants the 
reflux ratio is often given as the ratio of the number 
of parts of reflux to those of overhead production. 
For example, a reflux ratio of one for overflow to 
vapor is equivalent to an infinite ratio of reflux to 
production, A reflux ratio of 34 for overflow to vapor 
would be equivalent to a retlux ratio of 3 to 1 in 
comparing the overflow to the overhead production. 
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Huel Requirements 


for Farm Tractors 


A. T. COLWELL 


Vice President, Thompson Products, Inc., and 
Thompson Aircraft Products Company 


iba IS subject reflects conflicting views of engineering, eco- 
nomic and political aspects. The tractor companies are not in 
accord as to what tractor fuel specifications or classifications 
should be, the petroleum industry is not in accord as to types of 
fuels they would supply, and the states show a variation in tax 
structure worthy of the provinces of China. If this situation had 
a religion, it might be call “Confusionism.” The effort to bring 
order out of the chaos has been made over a long period of time, 
with disillusionment being the chief result. However, everyone 
seems agreed on the following points, for what they are worth: 


1. That this is a difficult subject. 
2. That it has been with us a long time. 
3. That a solution will be difficult. 


4. That a solution would be desirable. 


Clearly understanding a problem is half the solution, and in 
this paper we hope that the answer to that portion of the problem 
depending upon understanding will be reached, although some of 
the equations take peculiar form. Leading experts in the tracto1 
and oil industries were interviewed, and their opinions have been 
correlated and weighed to form an unbiased presentation of the 
factors involved. The request was so often expressed that definite 
statements be not attributed to an individual that the :naterial is 
presented as a symposium, but a list of these qualified experts 
will be found under Acknowledgements. 

We should feel encouraged that this is a technical meeting 
and not a conference; for a conference is a group of men who, 
individually, can do nothing, but who, as a group, can meet and 
decide that nothing can be done. The writer is firmly of the 
opinion that something should, can and will be done on this 
problem. 

There must be reasons for the tractor-fuel status, and there 
are. Many of them appeared in the problems of octane standard- 
ization, S.A.E. oil numbers, and aircraft fuel standardization. 
These standardizations were all accomplished, however, and the 
writer knows of no one who does not consider these programs as 
progressive. This paper is presented to collect all the conflicting 
views into one package, so that each group concerned may an- 
alyze the problem in its entirety. The material in the paper ts 
confined to spark-ignition engines only. Depending upon the 
various viewpoints, the situation seems much like a tree, a rope 
or a fan—but it is still a white elephant from any viewpoint. 


The Engineering Viewpoint 


Without a state tax situation, practically all companies 
would design tractor engines to operate on gasoline. Higher cor- 
pression, with better fuel, would be the trend. There is no good 
engineering reason, excepting cost, for using low-grade fuel. 
Most engineers agree that the problems of starting, excessive 
dilution, special manifold heating, special cooling-system temper- 
ature-control and upkeep would be minimized. Tractors in the 
hands of farmers generally are called upon to operate in tem- 
peratures from freezing up to approximately 120 degrees. By 
keeping the engines hot through the use of radiator shutters, 
now practically standard equipment on all tractors, good 
operation can be obtained from low-grade tractor fuel, al- 
though the cooler the temperature the quicker the engines 
cool off and the more difficulty there is in take-off after an 
idling period. 

Tractors operating below freezing are operated on gasoline, 
primarily because their operation period is of rather short 
duration, when used for grinding feed or some farming oper- 
ations that do not require long periods of running. The use of 
“power fuel” or “hot tractor fuel” under these conditions is 
not as good as gasoline, but preferable to lower-grade tractor 
fuel. 

The refinery cost of third-grade gasoline and lower-grade fuels 
is nearly the same—the differente in ultimate consumer cost is 
due mostly to taxes and some to low-volume distribution. 
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; paper is of interest to refiners of petroleum as a 
discussion of what fuels must be supplied for mechanized 
farm operations which are increasing from year to year. 
Ordinarily this would be a comparatively simple matter 
of fixing specifications by agreement between makers 
of the tractors and those who refine the oil. But com- 
pared to this simple engineering solution, the economic 
aspect looms large, particularly because of the political 
angle—fuel that will power a tractor in the field also 
will move a vehicle on the highway. 

This paper was presented before the National Tractor 
Meeting of the Society of Automotive Engineers, at Mil- 
waukee, September 13, 1944, and before the North 
American Gasoline Tax Conference, at St. Louis, Sep- 
tember 18, 1944. 


At present the engine designer does not know what type fuel 
will be used in his engine, if he is designing for low-grade fuel. 
From the standpoint of compression ratio and manifold heat, he 
must therefore design for the worst fuel likely to be used. 
Higher-grade fuel used in such a design has little added value— 
it is an economic waste of octane numbers, although it offers 
some convenience in use. Although the tractor industry is not 
large compared with the automobile, yet the tractor industry is 
not actually small. It seems inconceivable that such a fuel prob- 
lem confronts the designer at this stage of American develop- 
ment of the internal-combustion engine. It has been solved years 
ago in the automobile and aviation fields. 

There are three definite reasons why the situation exists: 


1. One of the chief difficulties originates within the tractor in- 
dustry itself, where agreement on fuel has not been reached, 
and this controversy has been going on for some years. 

2. The opinion prevails that if specifications for tractor fuel 
are established, the refinery cost of the fuel will become 
excessive. As pointed out at a later point, this opinion is 
not well founded. 

3. The state tax laws are to a great extent responsible for the 
present situation; and without cooperation from the various 
states, it will be difficult to find a satisfactory solution, and 
progress will be retarded. 


The tractor engineer’s problem is a real one, for his engine, 
when confronted with the great variety of fuels on the market 
today, is like the Irish sergeant who addressed his men just 
before going into action: 

“Will you fight or will you run?” 

“We will.” 

“You will what?” 

“We will not.” 

As the quality of fuel is reduced, most engineers agree that 
the necessary engine changes to handle it result in lower per- 
formance, poorer economy, increased wear on parts and generally 
less satisfactory performance. By increasing compression ratio, 
and using higher-octane fuel, horsepower can be increased, but 
based on fuel cost to the operator, low-grade fuel gives the 
cheapest horsepower hour. Table 1, from the Nebraska tests, 
indicates one comparison between operation on gasoline and 
on lower-grade fuel. The engines were identical, but modified 
as to compression ratio, carburetor adjustments, manifolding 
and spark positions. This table indicates that so long as there 
is an appreciable difference in the consumer price of gasoline and 
lower-grade fuels, there will be a demand for the latter. In pass- 
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TABLE 1 


Nebraska Latest Test Data—H.P. Hours Per Gallon Fuel. Identical 
Engine Sizes Tested on Gasoline and on Distillate Fuels. 


TABLE 3 


Results of Plowing Tests Burning Different Fuels, with booth. 
Low-Compression Heads. Three-Bottom, 14” Plows at a 6 








Gasoline 70 to 73 Octane as noted. 
Gasoline weight approximate 6.10 Ib. per gallon. 


Distillate 35 to 39 Octane as noted. 
Distillate weight approximate 6.90 Ib. per gallon. 


Diesel fuel weight approximate 7.00 Ib. 





Percent of Rated Load 





Fueland |— 



























































Valve } ' , | 
Arrangement Octane 25. 50. 75. | 100 | Average 

L-Head..... 73Gasoline..| 5.43 | 8.85 11.14 1221 | 9.41 

39 Distillate.| 4.74 | 8.07 | 10.42 12.13 8.82 
L-Head.......| 70Gasoline..| 5.76 | 881 | 10.55 11.43 | 9.14 

35 Distillate.| 5.15 | 8.07 9.81 10.95 | 8.25 

— —_ | 
Valve-in...... 71 Gasoline. 5.77 | 9.17 11.01 12.14 | 9.77 
Head. 36 Distillate.| 7.14 10.55 12.55 13.15 | 10.82 
Valve-in 71Gasoline..| 585 | 8.62 | 10.13 | 11.90 | 9.12 
Head. .. 37 Distillate.| 5.64 | 851 | 10.27 | 11.72 9.03 
Valve-in 7 71 Gasoline 633° 8.27 10.20 11.88 9.92 
Head 37 Distillate.| 5.33 8.23 10.10 | 11.37 8.76 
Valve-in 70 Gasoline 5.58 8.57 | 1048 | 1222 | 9.21 
Head 38 Distillate. 5.91 8.96 | 10.83 | 1259 | 9.57 
Valve-in 73 Gasoline..| 4.93 | 7.94 | 9.99 | 11.73 | 8.65 
Head ..| 38 Distillate | 436 | 717 | 9.16 11.03 7.93 
Valve-in 70 Gasoline | eo | 7 ten | ~ 10.88 | 8.30 
Head 38 Distillate. | 5.09 8.07 9.65 | 10.72 8.38 
L-Head 71 Gs essiien ‘ 4.00 6.31 | 7.82 9.78 6.98 
L- Head 70 Gasoline. . | 5.39 | 8.29 10.01 } 11.49 7.47 
\ alve-in-llle od. 37 Distillate. 5.57 8.60 10.44 | 11.16 8.99 
= . ofl ———— lO -_ -|— — EE 

Valve-in-Head .| Diesel | 8.58 12.57 | 14.70 | 15.77 12.90 
Valve-in-Head .| Diesel....... 8.11 11.96 | 13.76 14.44 12.07 








ing, it may be noted that the valve-in-head engine generally has 
superior performance on heavier fuel. 

Table 2 shows the great variation in some of the tractor 
fuels marketed, and tests show a variation of 25 percent in maxi- 
mum power developed between. the high and low-octane “dis- 
tillates.” Automobile engines are designed to operate on a spread 
of about 5 octane numbers. The tractor engineer is confronted 
with a spread of about 50 octane numbers in the tractor fuels on 
the market today, and his problem is increased accordingly. This 
table further indicates a point frequently mentioned, t’iat cata- 
lytic cracking will generally increase the quality of tr ctor fuel 
for spark-ignition engines, and will actually increase the amount 
of “distillate” fuel available. 

“Distillate” is a word covering fuels of such a wide range 
that it is not specific. A// fractions are “distillates.” A group of 
four oil experts could not give the writer a satisfactory definition 
of “distillate” as used by the tractor fraternity. It probably means 
those fuels heavier than gasoline but not heavier than kerosine 
or No. 1 fuel oil. The writer uses the term “tractor fuel” to 
replace “distillate” in most instances, meaning all fuel for spark- 
ignition engines except gasoline and kerosine. (Saskatchewan 
definition of “distillate”: a fuel containing fractions from a part 


TABLE 2 
Tests of Some Kansas Distillates. 


























COMPOSITION 
Straight-run| Cracked Octane 
Sample No. | Percent | Percent No. 
, 0 weer aes 0 100 33.0 
D-16... Ke glek aed | 100 0 

RACE See SU ee 54 46 23.0 
EP a eee ee ee | 100 0 —7.0 
*D-21 nel 0 100 43.0 
D-22.... ee ‘ ’ ante | 100 0 —7.0 
D-23.... eee era ee ae 0 —7.0 
D-24 ; 100 0 |} —6.0 
D-25.. 100 0 0 
D-26.. 100 0 3.5 
D-27..... 0 100 39.0 
D-28. 40 60 30.5 
ER TS PS Ee, 30 70 33.5 
(at agi ll net SMB pe oe abe = 15 85 34.5 
BE leea ee Vek Gets fs cat atisebuiseded 100 0 10.3 
ss és o-cbhip s<veeuleatds oasis cep sbeiatne 80 20 19.3 
abe aane Rye getters. 100 0 12.5 
Rees JR) ;.. Bs SERIAL. 8 yer : 12.8 

* Not commercially available, not included in averages. Courtesy, E. L. Barger 


Publication 








Fuel Fuel Fuel 
Fuel Fuel | Price t | Cost Cost * 
| Com- Lb. Gal. Cents | Cents | Cents 

Octane | pression! per per per per per 

Kind of Fuel No. Ratio Acre Acre | Gallon | Acre Acre 
Regular gasoline....... 70.0 5.75 7.27 1.190 10.9 12.97 18.92 
veer gasoline....... 70.0 4.50 8.26 | 1.355 10.9 | 14.77 | 21.54 
Third-grade gasoline. . 51.3 4.50 8.62 1.405 9.0 12.64 19.67 
“Se AY 31.3 4.50 8.55 1.250 7.5 9.37 9.37 























t Tank wagon prices, less state tax, Manhattan, Kansas, October 9, 1939. 
* Five cents per gallon tax on gasoline included. Courtesy, E. L. Barger 


of the gasoline range, all of the kerosine range, and part of the 
fuel oil range; Webster: any of certain petroleum products; a 
term of no precise meaning. ) 

Table 3 shows data on the cost of plowing an acre using 
different compression ratios and fuels. There are more heat units 
per gallon in lower-grade fuel, but less per pound. Therefore, in 
low-compression engines heavier fuel may show to advantage, 
because better fuel needs higher compression to be most effec- 
tive. Few people realize that farmers on adjoining farms, with 
identical tractors, may be using fuel differing by 70 octane num- 
bers, covering the range from gasoline to the lowest-octane fuel. 
The poor quality of many low-grade fuels on the market has re- 
tarded their use. Good performance can be obtained with less 
attention to engine and manifold temperatures with the more 
volatile fuels, and therefore the popular demand in any given 
state will likely be for fuels which fall just above the upper 
distillation limit of a taxable fuel. 

Regarding higher compression for tractor engines, the Ethyl 
Corporation conducted careful tests with an engine of 5.45:1 
compression ratio, and reached the following conclusions : 


1. By using a compression ratio of 5.92:1, rather than the present stand- 
ard 5.45:1, economy can be increased 8.2 percent and power 7.5 percent. 





COMPRESSION RATIO 
FIGURE 1 


Work per gallon of fuel and power developed using five different com- 
pression ratios with premium-grade gasoline, 


2. By using 6.65:1 ratio, economy can be increased 13.5 percent and 
power 12.7 percent over the 5.45:1 ratio. 

3. With the automatic spark advance used, and a given fuel, more 
power can be obtained at a given compression ratio without encounter- 
ing severe knock at low speeds (below 1000 RPM). With a fixed spark 
advance, it would be necessary to reduce the compression ratio to prevent 
excessive knocking at low speeds. 

4. To obtain a more constant air-fuel ratio, it would be advisable to use 

a fixed-jet carburetor rather than the variable-jet carburetor. 
_ 5. To redesign most efficiently, studies should be made of valve port- 
ing, combustion chamber, tolerance in the distributor, automatic spark 
advance mechanism, and the effect of coolant temperature upon fuel anti- 
knock requirement. 


At low loads, lower-octane fuels tend to show a higher thermal 
efficiency than higher-octane fuels. However, there is a reduction 
in maximum safe sustained power output with lower-octane 
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TABLE 4 


Power and Fuel Consumption, with Various Fuels and Optimum 
Available Compression Ratio for Each Fuel. Engine Speed, 




















1200 rpm. 

Fuel Fuel 

Max.* | Price | Fuel | Work Cost 

Com- bhp. —_ | Lb. HP.-Hr.| Cents 

pression| Cor- . | per | r 

FUEL Ratio | rected | | Gallen | H r.| Gallon | H .-Hr. 
Premium-grade gasoline, G-7-E...| 5.65 | 36.10 | 14.6 | 0.572 | 1085 | 1.39 
Regular-grade gasoline, G-2-R 5.00 | 34.11 | 126 | 591 | 1038 | 1,23 
Tet onde qusciine, C26. . 4.60 | 32.32 10.5 | .632 | 9.69 | 1.08 
Distillate, D-30 3.90 | 2390 | 7.0 | .834 | 824 | 0.85 
Kerosine, K-2. ; 3.73 | 27.71 9.7 | 842 | 8.05 1.20 

















* Corrected to standard atmospheric conditions. Kansas State College Bulletin No. 37 


fucls, and the thermal efficiency at higher loads is greater with 
higher-octane fuel. “The higher the octane rating of a distillate 
fuel, the better it will be and the more satisfactory the overall 
performance.” (E. L. Barger, Kansas State College.) A salesman 
was once trying to sell a prospect a tractor in which the engine 
was knocking badly on poor fuel. Said the salesman, “This is 


an opportunity.” Replied the prospect, “I don’t think so; oppor- 
tunity knocks but once.” 
Desirable performance demands an increase in torque of at 


least 10 percent as the engine speed is decreased from the normal 
operating speed to about % of that speed. This characteristic i- 
creases the required octane value for any given compression ratio. 

The fuel distillation range which a given engine will handle 
satisfactorily is relatively limited. Within limits, it is possible 
to make the engine handle any specific fuel range, but it is 
necessary that the fuels for which it is designed be used. This 
is also true of the lower limit of the octane rating of the fuel. If 
the tractor operator is to get satisfactory performance, it is 
necessary that he be able to purchase a fuel and know that it fits 
the needs of his engine. 

Figure 1 shows the change in power and work per gallon 
of fuel with changing compression ratios. The engineer must 
have some idea of the fuel to be used in order to design effi- 
ciently, and the best technical oil men confirm this point. 

Table 4 is self-explanatory. Output per gallon is higher with 
better grade fuel, but this is due to compression ratio, as typical 
low-compression tractors gave greater output on low-grade fuel 
with its greater Btu content per gallon. 

Figure 2 gives further data on power and cost. 

The fuel tax situation forces the engineer to adopt the follow- 
ing requirements to burn low-grade fuel: 

1. Two fuel tanks 

2. Low compression ratio 

3. Provision for applying sufficient heat to the intake manifold to ob 
tain vaporization. (He should therefore know the 95 percent point of 


the fuel involved.) val 
4. Water temperature indicator 


5S. Carburetor with adjustable load jet. 
Radiator shutters or curtain 
ventilation. 


7. Effective crankcase 


If the farmer gets bad detonation because of poor fuel, he 
goes to the tractor company and not to the oil company with his 
trouble. If the tractor company cannot rectify his trouble, its 
only course is to advise the farmer to change fuel, and without 
standardization, the proper recommendation may be difficult. 

The. petroleum industry has, in some respects, been going 
through the same stages as the tractor industry. The gasoline 
grades of the major companies are standardized so that a cus- 
tomer knows pretty well what he is buying, which is also true of 
the heavy fuels of some of the major companies. However, a 
great many of the retail distributors of the heavy fuels have very 
little idea of what they are selling and their customers have no 
way of specifying what they want, and these distributors may 
handle special fuel deals from other companies during some 
temporary refinery situation. 

It appears that with the improved refining methods and the 
increased home and industrial markets, the oil companies should 
be able to establish certain grades of engine fuels and have all the 
factors affecting engine performance within certain limits for 
any one grade. If such were the case, then the engine manu- 
facturer could specify the grade of fuel his customer could use 
and the customer would know when he is buying the correct 
grade. 

The oil profession is replete with mystery. Many eminent oil 
engineers have stated their cases in definite terms, indicating in 
a lucid manner which phases are engineering and which eco- 
nomic, with their reasons for each. In some quarters there are 
good reasons for the views expressed on the tractor-fuel situa- 
tion. In other cases it would seem that not all of the “oil” is in 
barrels, and that a sales advantage viewpoint is the prime con- 
sideration. This is quite natural, but it may not be the best 


126 {38} 


approach for the tractor industry. However, the majority of the 
leading oil technicians have expressed themselves in favor of 
standardization and will assist in the program. 

One opinion as to why some oil companies resist standardiza- 
tion of tractor fuel is that fuel generally has been made from the 
residue after gasoline is made, and based upon the market, they 


would like to have the way open to decide whether to put it into 
tractor fucl or some other material. Due to a variety of condi- 
tions prevailing in different refineries, different specific material 
is developed for the market. There is a certain amount of manip- 
ulation that the refineries desire. Several years ago a fuel was 
developed in the Southwest, called “hot tractor fuel” on which 
engines could be cranked up and started without resorting to 
gasoline in the summer time. Companies that produced this par- 
ticular fuel had apparently a lot of light ends they wanted to 
dispose of. This fuel became so popular in Nebraska and Kansas 
and other places that it forced the larger refineries to bring 
out a fuel which was the forerunner of the present power fuel. 
Power fuels, however, had the advantage of higher octane, 
operated better in four-cylinder engines than the heavier fuel, and 
by-and-large were standardized in their particular communities. 
It is recognized that when the oil companies are asked to stand- 
ardize on a tractor fuel, their freedom of operation is appreciably 
curtailed, but again, many feel that this is progress for the tractor 
industry, and favor it. 

A prime function of the engineer is to bring order out of con- 
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FIGURE 2 


Fuel consumption and fuel costs in plowing tests, using different fuels 
and compression ratios. 


fusion, and with this in mind, the Tractor War Emergency Com- 
mittee has suggested two classifications of tractor fuel. The 
suggestion of two classifications is a compromise, as a minority 
favored three fuels, others two, and others one. The “fuel oil 
regular” is tax-exempt in most states, while the “fuel oil—light” 
is taxable in many states. They are as follows: 








| 10 Percent 95 Percent io] Octane 
1. Fuel Oil—Light. 230-347 | 437-464 | 40 Min 
2. Fuel Oil—Regular. Vas ...| 847-401 464-518 30 Min 
ee Ie. oe een ale ae a me: 
Many criticisms have been made of these classifications, 


including the names chosen, the distillation ranges, the octane 
numbers, and others. The committee realized that these classifi- 
cations would not please everyone—it seems surprising that 
they please anyone. Comments indicated that the name conflicts 
with lower-grade fuel oils; that the distillation ranges of the 
regular grade should be raised 1 degree to escape federal tax; 
that no octane should be specified, as below 30 it makes 
little difference what the octane number is; that one grade is 
sufficient, although some want three; and that the regular 
grade is not as heavy as is being used in some manufacturers’ 
engines, and a classification should be set for heavier fuels which 
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FUEL COST, CENTS PER ACRE 
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are now on the market and being used. These suggested classi- 
fications, however, at least offer an octane rating and a dis- 
tillation range for the designing engineer. It is realized that the 
“fuel oil—light” is not tax-free or refundable in many states, 
whereas the “regular” range was set because it is tax-free in 
most states. Classifying tractor fuels is entirely different from 
establishing fuel specifications for diesel, aviation, or automobile 
fuels. With these it is a matter of setting up specifications for 
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Simplified flow diagram of Operations in a catalytic-cracking plant, 
showing typical products obtained. 


the best practical fuel for the particular type of engine. In the 
case of tractor fuel, it is a matter of defining low-grade fuels in 
order that the operator may know how bad they are. 

The successful burning of tractor fuel depends a great deal 
upon the design of the engine. The manifold temperatures must 
be right, governed by a heat control. The design of the combus- 
fion chamber is very important. One company reports increased 
compression pressure of 25 pounds by a change in the shape of 
the combustion chamber, and all companies have studied com- 
bustion-chamber design. Good combustion-chamber design has 
a cecided effect on economy and is helpful in avoiding excessive 
crankcase dilution. Standardization of fuel would give added 
impetus to improved design. In order to burn low-grade fuel 
econ@mically and successfully, a great deal depends on the 
operettor im.the control of engine and manifold temperatures. 
Some Companies make a high percentage of their engines with 
high compression for burning gasoline because of the lack of 
tractor-fuel standardization. Without fuel standardization tractor 
mawtufacturers cannot design their low-grade-fuel-burning en- 
emes to give top-performance. Economical use of tractor fuel 
depends quite largely upon load and load characteristics. 
Increased power and economy, available through higher com- 
pression ratios with high-grade fuel, are lost unless use is made 
of the increased power and the engine loaded to keep it operating 
in an economical range. Again, the engineer should know the 
octane number in order to design efficiently with the proper 
compression ratio. If he cannot do this, and designs for the 
worst fuel on the market, detonation, excessive dilution and all 
of their related engine troubles follow. 

To present another side of the problem, some manufacturers 
have designed for fuel heavier than the “regular.” A minimum 
of 30 octane has been specified, and distillation ranges of about 
380-400 degrees at 10 percent and 487-513 at 95 percent are in 
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TABLE 5 
Approximate Distillation Ranges of Petroleum Products. 
tnt | Heavy | > | Catelytie| Catstytie| Catalytic! Thermal 
ight or “| 4 , 
st hes St. Run Hea Lt. Fuel hes Poa Fuel 
Naphtha| Naphtha| Kerosine| Naphtha| Distillate Distillate) Distillate 
Aj . percent on 
+ opi hive te of 20 17 14 5 18 5 3 
ASTM Distillation 
5 Si 95 315 320 316 448 500 401 
10 percent........ 125 325 390 & 476 572 462 
50 percent. 190 445 366 506 492 
90 percent........ 255 366 506 406 720 550 
a a> 300 400 525 | 434 619 760+- 636 
Octane Number: 
Motor Method clear. 65 40 aa 76 : 
| | 

















Data vary with different crudes. Courtesy, T. G. Roebner 


use. The engines use a turbulent combustion chamber designed for 
this specific fuel, and a manifold temperature of about 200-230 
degrees is attempted, depending upon the carbon accumulation 
in ‘the manifold. As the engine size increases, the compression 
pressure is lowered. Ia one model water injection is tsed to 
control detonation from % to full load, and data from other 
tests indicate.this is a mest effective means of increasing power 
when knock is greater than medium. Herewith are data on this 
type of design: 

















Mean 
Compression} Mean 
Engine Size Bore and Stroke Ratio Compression 

PE es 4.75-1 101 

aE | Pe et eee oS 4.71-1 

5 x 6&%.. 4.45-1 87 

OS SR RS RE eS ARES 4.20-1 | 84 
SEM << cick vce ssh. 105s. daccece bv cccsaaaneee 3.91-1 69 














* Water injection used to control detonation from 3% to full load. 

The cost of plowing an acre with this type engine was derived 
by using 5 cents worth of each of three fuels; and using the most 
economical setting, the following costs were derived. It must be 
pointed out that compression ratio was not changed when using 
gasoline, which favors the low-grade fuel. 





| | 
| 
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Percent Differential 











Fuel Fuel As Based on 
Cost | Price Gallons | Gasoline 
in Cents | inCents | per |- f 
perAcre | perGal. | Acre | Cost | Consumption; Octane 
Gasoline 16.80 - | 13.1 1.282 | SS « 72-74 
Power Fuel ; 11.90 | 9.6 1.240 | 29.2 3.3 50 
Tractor Fuel.....; 11.37 9.4 1.209 32.3 5.7 | 30 


( 








Improvement in human affairs is wholly the work of uncon- 
tented characters. This augurs well for improvement in the 
tractor-fuel situation, for tractor engineers are unanimously 
“uncontented” concerning the present situatian. The great flaw 
is that they are not coordinated in their “uncontent.” The oil 
companies ask, “What fuels do the tractor people want ?”—and 
that question presents a remarkable opportunity. 


The Petroleum Industry Viewpoints 

One of the principal reasons why the oil industry in general 
has not spent a great deal of time and money on tractor fuel is 
due to the fact that the volume involved is rather insignificant. 
The distribution, storage and handling costs are all out of pro- 
portion to the volume of sales when compared with motor fuel. 
A conflicting opinion to this is that after the war the petroleum 
industry will have a producing capacity far in excess of the 
gasoline demand, and the tractor market will not be overlooked. 

The refinery cost of tractor fuel and third-grade gasoline is 
about the same, varying perhaps by % cent per gallon. The con- 
sumer price is determined primarily by handling charges and 
taxes (Latin root, taxare: “To touch sharply”). The tax may be 
as high as 8% cents per gallon. 

Figure 3 shows, in general, operations in a catalytic-cracking 
plant, with the products obtained, and Table 5 shows the approxi- 
mate distillation ranges of the various products. These ranges 
will vary with different crudes and in different plants. 

The economics of petroleum refining may be summarized 
rather simply. Crude oil can be delivered to many refineries for 
approximately 4 cents per gallon. Gasoline, by far the most 
important product, can be produced at a cost enabling its sale 
for about 6 cents per gallon (f.o.b. refinery). At the other end 
of the scale is by-product heavy fuel oil which might bring 
something like 2 cents per gallon. Between gasoline and heavy 
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fuel oil a wide variety of special products may be made, ranging 
from kerosine and tractor fuel, near the. gasoline end, to 
industrial fuel oils at the other end. In general, these special 
products can be converted to gasoline and fuel by conventional 
refinery techniques. Products like kerosine, which are close to 
gasoline, could reformed or cracked to yield a relatively large 
amount of gasoline and a small amount of heavier fuel. For this 
reason such products have a refinery value close to the value 
of gasoline. On the other hand, heavy stocks would yield a 
large amount of heavier fuel plus a small amount of gasoline 
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Average distillation curves of tractor fuels. 


and would be assigned a value only a little greater than the value 
of by-product fuel. 

As developed above, the refinery cost of tractor fuel might be 
5 cents per gallon when gasoline is worth 6 cents per gallon. The 
“distillate” or tractor fuel considered in the foregoing would be 
a product having distillation range and octane number specifi- 
cations which could be met without any special measures being 
required in the refinery. Should it be necessary to meet a dis- 
tillation or octane number out of the range permitted by relatively 
normal operations, special expedients would be required and the 
cost of such expedients would be charged to the “distillate.” 
Such a situation would raise the refinery cost of the “distillate” 
fuel appreciably. In this connection, however, :t should be noted 
that an increase of 1 cent per gallon in refinery cost would be 
considered appreciable, and also that 1 cent per gallon would 
probably cover the cost of some rather drastic expedients. 

Tractor fuels are in many cases by-products. As anti-knocks 
cannot ordinarily be used in tractor fuels, the oil companies have 
very little control over the knock rating, except by blending 
cracked naphtha. Often a combination of factors results in 
fairly high octane number. Anti-knocks may be present in gaso- 
line which is used for blending. 

“Distillate” will be available after the war, and catalytic crack- 
ing should improve the knock rating of tractor fuels. Charging 
stock will generally be used for the purpose which brings the 
greatest financial return to the refinery. 

All companies interviewed state that they can produce fuels 
of the TWEC classifications—some on the Pacific Coast are not 
now equipped to do so. Many are now producing fuel close 
to these classifications. The average opinion was that these 
classifications would increase the refinery cost of tractor fuel 


slightly. But if third-grade gasoline were made to 30 and 40 
octane, the cost should be about the same as the TWEC classi- 
fications. 


A classification differs from a specification in that a classifica- 
tion groups physical properties whereas a specification defines 
quality and sets definite limits. Either may be standardized. 
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The availability of tractor fuel after the war will again be 
determined by the economics of gasoline versus tractor fuel on 
a supply-and-demand basis. This balance will undoubtedly not be 
the same for different companies, It seems fairly certain, how- 
ever, that any time an individual company is required to exert a 
major effort to produce a tractor fuel, that product is almost cer- 
tain to be nearly as costly as gasoline, at the refinery. The over- 
whelming opinion is that tractor fuels wi/l be available after 
the war. 

On_the Pacific Coast there are few spark-ignition tractor en- 
gines and no special fuel is distributed. On the Pacific Coast one 
company distributes the following fuels, which are typical : 

















Third | nm Coast Pacific Coast 
Strecture | 
Gasoline Serate | ( tebe 2 Oil) | (Diesel Fuel 
B.P.. hens 100 | 375 er 
10 percent Over. i aeh as ii 410 | 425 
90 percent. ..., coal ‘ 600 
a te ; 40 525 | 560 | 690 
Octane : } 65 pos 4 aS 
Cetane. . 35 42 
*Price T/T Refinery Ex-tax Los | } 
Angeles Basin. om ieee 115 | 07 | .0525 0425 











* T/T truck-trailer delivers 7,000 gallons. 


The only reason fuels heavier than gasoline are available at 
all on the Pacific Coast is that they have other uses, because the 
fuel demand for spark-ignition engines is so small. 

Most companies state that they do not object to classification, 
some believing that use of classified fuel will be promoted 
through greater customer satisfaction. Tractor engineers suggest 
that the octane number be at least 30, and perhaps engines should 
be designed to operate on a 10-octane spread. In fact, in a 
group conference of expert oil technicians, they agreed the engine 
designer must have some minimum octane rating specified. 

The inclusion of octane requirements in tractor-fuel classifi- 
cations precludes the use of most virgin “distillates,” which 
are the most desirable stock for cat-cracking plants. Some com- 
panies will produce tractor fuels as cycle “distillates” from ther- 
mal or catalytic cracking. 

A prominent authority states that the present multiplicity of 
fuels and lack of classification has been caused by variation in 
tractor design and lack of uniformity in tax laws. (Regarding 
the point on tractor design, it might logically be asked whether 
the chicken or the egg come first.) Classification would be of 
benefit to the refiner, the engine manufacturer, and the user. 
Approximately 12 states do not grant tax exemption on gasoline 
used for agricultural purposes. If taxes on gasoline were less 
stringent, there would be a marked decrease in the amount of 
tractor fuel used. 

Nearly all agree that one classification is preferable, simpli- 
fying manufacture, distribution and tankage. A classification 
and not a close specification is preferred. Some believe it should 
be a “hot” fuel and some a “cold,” while others believe both 
will be necessary. A “hot” fuel is one that will start a “cold” 
engine. This nomenclature suggests an Englishman’s descrip- 
tion of an Old Fashioned Cocktail: “You put whiskey in to 
make it hot, ice to make it cold, sugar to make it sweet, lemon 
to make it sour, say ‘Here’s to your health,’ and drink it your- 
self.” 

Many old tractors of low compression are in operation, de- 
manding lower-grade, low-cost fuel. Standardization of octane 
might increase prices in some localities if the fuel must he 
transported long distances. For instance, low octane numbers pre- 
vail from Michigan crude. One authority feels that octane alone 
is not enough—volatility and vapor pressure must be considered. 

Another opinion is that the tractor engineer wants standar¢]jza- 
tion, the diesel engineer high cetane, and the spark-ignitiot, en- 
gineer high octane, each wanting the special product at the ‘same 
price as is now charged for the corresponding fuel without 
special selection, treatment or controls. 

The most salable fuel today is the most volatile product. that 
will not come within a particular state’s definition of gasolitae 
for tax purposes. A definite service can be rendered by working 
toward the unification of these definitions for gasoline, which, 
in the end, would control tractor-fuel classifications. 

The demand for tractor fuel is seasonal, for fall and spring 
plowing—in the winter, practically none. The stills cannot be 
changed to run this type of product. 

Some companies market six different tractor fuels. A survey 
is being made, restricted at present, of the fuels which are being 
marketed in the United States. These data will surprise even the 
oil companies. Ten percent points vary all the way from 172 to 
about 422, and 95 percent points from 464 to about 555 degrees. 
Octanes vary over a range of about 50 numbers, and maximum 
power developed by these same “distillates” in tractor engines 
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has varied as much as 25 percent between the low and high 
octane. How can an engineer design an efficient engine for such 
a range? He can’t. : 

Figure 4 gives the average distillation curves of fuel used in 
Kansas. ; 

A study of the tractor-fuel situation reveals that a wide variety 
of fuels has been used. Lack of standardization has been caused 
mostly by lack of uniformity in the definitions adopted by the 
various states for determining the taxability of motor fuel. Any 
classifications must therefore consider both engine requirements 
and taxability. In addition to “high flash” and “low flash” fuel, 
a recent development, known as “power fuel,” has incorporated 
the lowering of the front-end volatility imposed on “low flash” 
tractor fuels, but retaining the 465° F. 95 percent point minimum. 
This type of fuel is tax-exempt in a number of states for agri- 
cultural use; in others, exemption or refunds can be obtained, as 
well as federal exemption certificates if used for non-highway 
use. This fuel is commonly made by blending unleaded gasoline 
and “distillate.” Herewith are several “power fuels” : 














Octane. . a Maes eae 33-38 40-45 47 45 

10 percent. . she 280°F. | 175°F. 176° F. - 
90 percent | 460°F. | 465°F. 448° F. 420° F. 
End Point ~yef ew. | 500° F. 54°F. | 500° F. 











The octane numbers of tractor fuels vary considerably, depend- 
ing upon the composition of the stocks blended and the method 
of processing. As an example, the octane number of “high 
flash” tractor fuel may range from zero or lower, if a straight- 
run “distillate” is used, to 40 or higher if cracked stocks are 
used. There has been an increasing demand for tractor fuels of 
greater front-end volatility, as evidenced by the sales of “power 
fuel.” 

Following are refinery prices of petroleum products, according 
to present price ceilings f.o.b. Group 3 for tank-car shipment 
from the refinery : 











Cents per Gallon 





Premium Gasoline . | 6.75 
Housebrand Gasoline ‘ es F ‘ 6.00 
Third-Grade Gasoline ; - hi earned wh ; 5.25 
Power Fuel F ; - ‘ Siok tvenes 5.00 
Low Flash. . | 4.875 
High Flash 4.75 
Kerosene, 42-44 aed ; a. ipttibivibadeae 4.50 
No. 1 Heating Distillate : : ; ogee } 3.875 
No. 2 Heating Distillate re cok : ‘ 3.625 








It will be observed from the above that the differential be- 
tween “high flash” tractor fuel and third-grade gasoline is only 
half a cent a gallon; the actual difference to the consumer, 
however, if refunds or exemptions are not obtainable, may be 
3% to 8 cents a gallon higher. Based on shipments of tractor 
fuels into states where exemptions ‘or refunds can be readily 
obtained, were the restrictions on gasoline for tractor use less 
stringent, it is believed there would be a marked decrease in the 
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TABLE 7 
Tractor Fuel Consumption. 
Per Tractor All Tractors Percent 
Gasoline consumed per year................. 600 1,179,000,000 69 
Other fuel Sonal pur ee eee 269 528,585,000 31 
Total fuel consumed per year............ 869 1,707,585,000 100 
| Fuel Consumed Fuel 
| Average Per Tractor in 1940 Average | Consumed 
Size of Tractor | Per Hour 
Tractors | Tractor? Other Use in | of Tractor 
on Farms AR Gasoline| Fuels | Total 1940 Use 
State Group 12-31-41! P.) | (Gals.) | (Gals.) | (Gals.) | (Hours) | (Gallens) 
North Atlantic’. . 194,600 13.4 428 150 578 395 1.46 
Corn Belt*. ....| 680,300 15.5 565 189 754 456 1.65 
Lake States®......| 316,200 15.0 483 207 690 422 1.64 
Great Plains*.... 325,600 17.6 734 432 1,166 585 1.99 
South Atlantic’. 79,000 13.6 353 256 372 1.64 
th Central®. . 80,200 15.2 58 765 823 470 1.75 
Texas... 181,800 16.6 959 210 1,169 653 1.79 
Mountain®...... 94,300 18.1 605 420 1,025 530 1.93 
Pacific !®, 113,000 19.8 682 514 1,196 586 2.04 
United States... .. 1,965,000 15.9 600 269 869 493 1.76 




















1 Tractor ~— estimated from reports of the Bureau of the Census, 1940, and from 
reports of the nt of Commerce which show tractor sales in 1940 and 1941. 

2 D.B. HP. Le a are for general-purpose, standard-wheel, and track-laying tractors, 
which her account for about 98 percent of all tractors on the farms included in the study. 
D.B. HP. ratings are on tests of the Nebraska Experiment Station, and on manu- 
facturers’ ratings. Some tractors cvicinally' with steel traction are now equipped with rubber 
tires. The use of rubber tires increases the D.B. HP. ratings of tractors somewhat, but no 
effort was made in the above calculation to take this into consideration. 

3 Includes Maine, New , Vermont, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, and Pennsy Ivania. 

* Includes Ohio, I Tilinois, Io 

I Mic Wisconsin, and 

® Includes North Dakota, South Dakota, Neb Nebraska, and Kansas. 

? a i, Seeman, Maryland, Virginia, West Virginia, North Carolina, South Carolina, 
4 Tetodee Kentucky, Tennessee, Alabama, Mississippi, Arkansas, and Louisiana. 
® Includes Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, and Nevada. 


10 Includes Washington, Oregon, and California. 
Courtesy, The Ethyl Corporation. 
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amount of tractor fuels used. In some cases, fuel is made in one 
state but shipped to another because of the tax muddle. 

Herewith are the relative volumes of tractor fuels.marketed 
by one refiner in Group 3 over the past several years: 











1942 1943 1944 

Percent Percent Percent 
ERED iBall) bv renee cc'sscéubiinet 60.0 66.0 48.7 
ST eet ee etavWtin 35.5 23.5 30.9 
eT a Ni aie oh ee ane a ; 4.5 10.5 20.4 











Table 6 is included to show what specifications are in some 
of the states. 

The leading oil technicians take a broad-gauge view of this 
tractor-fuel problem: if the tractor engineers will. state their 
views of classification, being as liberal as possible, the oil com- 
panies will endeavor to supply the fuel. 


The States’ Viewpoints 


Information was received from a number of states and three 
commonwealths. The chart of state specifications referred to 
above (Table 6), speaks for itself. Most all states agreed that 
standardization is desirable, many suggest that specifications can 
and should be made uniform, but most feel it will be difficult to 
achieve a uniform tax structure. Some states tax fuel for gen- 
eral income, others for roads only. It is obvious that the tax 
structure in many cases is drawn to prevent tax evasion (a very 
human desire in these days). The states have their problems, 
however, for roads must be built and maintained. Income is 
reduced when non-taxable fuels are used on the highways. 
Farmers operate some 5,000,000 automobiles and 1,250,000 trucks 
in addition to tractors. A uniform tax structure will be under 
consideration at the North American Gasoline Tax Conference 
in St. Louis on September 18 to 20, and possibly if the various 
states realized how tractor development is being retarded, and 
how farmers (voters) in some states are penalized over others, 
a determined effort would be made on the tax muddle. Perform- 
ance and fuel economy would be much improved if gasoline 
were burned in high-compression engines designed especially for 
its use. 

The taxes range from no tax on farm gasoline or tractor fuel, 
to the full tax. Between these two extremes is a great variety of 
refunds, rules and specifications—the state taxes vary from 2 to 
7 cents per gallon on motor fuel. The federal tax is in addition, 
being 1% cents per gallon on the following fuel: 10 percent point 
below 347° or 95 percent point below 464° is taxable. One 
method which has been tried is to dye exempt gasoline a distinc- 
tive color, with periodic motor inspection. Most everyone is in 
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agreement that highways should be constructed and repaired with 
funds acquired through the levying of reasonable gasoline taxes ; 
and tractor fuels, therefore, should not be subject to these taxes, 
when these tractors are used for exclusively non-highway pur- 
poses. Conversely, if farmers could be depended upon to use tax- 
exempt fuel for non-highway purposes only, the tax problem 
would be less annoying. Oil-producing states and states with re- 
fineries have problems that do not arise in non-producing states. 
The tax administration and oil industry have tried to secure uni- 
form tax laws in the various states, with little success, but better 
coordination will eventually be achieved. The states have logical 
reasons for what has been done, but acting independently, the 
present status has developed. If the state tax administrators 
were empowered with legislative authority to pass the levies, 
uniformity might be more easily attained. Since the various states 
have legislative bodies with multifarious interests, each peculiar 
to the economic welfare of its particular state, ranging from 
highly industrialized states with minor agricultural interests to 
states high in agricultural pursuits, the tax problem is complex. 
Some states do not want specifications because border-line prod- 
ucts. capable of use on the highway might be marketed. In another 
case, all fuel is taxed, the feeling being that agricultural sections 
have received untold benefit from use of these funds. Areas 
formerly too remote from cities to produce other than staple 
crops no longer are so restricted. New and improved roads from 
farm to market are planned, connecting with main-trunk high- 
ways, as well as landing strips beside the highways for air- 
craft use. 

The ger ~al opinion is that both the industry and tax adminis- 
tratc ~- t uniformity; classifications could be standardized 
withou. reat difficulty, but uniform tax will be more difficult. 
One opinion is that tractor fuels made from a blend of No. 1 
fuel oil and straight-run gasoline are sold to some extent for 
tractor use, but the blend has not been of such quality as to ren- 
der it practicably usable on highways. No need has been found 
for definite specifications, as they add to administrative difficulties 
rather than lessen them. The concern has been as to whether 
tractor fuels are actually used on the highways rather than their 
availability or usableness. 

Sixty-four percent of the nation’s tractors are in the following 
states: Iowa, Connecticut, Minnesota, Wisconsin, Illinois, Indi- 
ana, Michigan, Ohio, New York, Pennsylvania. The average con- 
sumption per tractor year (all United States) is about 900 gal- 
lons of fuel. Table 7 gives data on this point. Several authorities 
feel that the quantity of tractor fuel may be on the low side, 
but accurate data are very difficult to compile. 

Table 8 indicates the taxes, exemptions and refunds in the 
various states. It is included in order to have as many data as 
possible on this subject in one paper. For more detailed informa- 
tion on this subject, the American Petroleum Industries Commit- 
tee, 50 West 50th Street, New York City, Zone 20, has issued a 
“Digest of Definitions” of fuels, their No. TC-101, 1-28-44. 

Progress in tractor-engine design can best start with action by 
the states to clear up the specification and tax situation. 


The Farmer’s Viewpoint 


Low total cost of power with greatest convenience is the de- 
sired aim of the tractor operator. He should be able to buy a fuel 
product that is relatively uniform and one in which he can 
expect to get uniformly good quality. A housewife does not say 
to her grocer, “Give me a pound of cheese.” She may get Swiss 
or she may get limburger—and she may not like limburger. The 
farmer is in much the same position when he says, “Send me 
some tractor fuel.” His engine may not like what he gets, and 
refuse to cooperate with it. 

The present tax situation in many states is a retarding in- 
fluence on improvement and advancement of tractor-engine 
design and performance. Even today many low-compression 
engines are operated on gasoline because it is considered the 
most satisfactory fuel, but a cost penalty is involved. In many 
cases the farmer buys an engine in which low-grade fuel can 
be used, but he uses gasoline because of convenience and the 
bookkeeping for obtaining refunds, getting little or no return 
for the increased cost. As an example, the Nebraska tests 327 
and 328 on a McCormick-Deering Farmall W show the fol- 
lowing : 














Max. HP Max. HP 
on Belt on Drawbar 
I SR Ox tS RGOD A se Cogs Gates VOU oa 5 cian ads eae 36.66 25.49 
- RE IR a Se ene ee SR eee a 34.82 24.49 
ER ee Se ee eae (ee 1.84 1.00 











In Kansas, 90 percent of the tractors are low-compression, but 
gasoline makes up about % of the fuel consumed annually be- 
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se of a favorable tax situation. Those operators using 
“distillate” consumed an average of 1208 gallons of “distillate” 
per tractor per year, and in addition 611 alces of gasoline. 

Many estimates have been made on the cost of plowing an 
acre, data in which the farmer is vitally interested. One study 
showed 20 cents‘an acre for gasoline and 12 cents an acre for 
“distillate,” based on tank-wagon price, taxes excluded. The fuel 
cost is about 1/3 the total cost of operating a tractor. Another 
estimate given was that if low-grade fuel cost to the user did not 
exceed 78-80 percent of the cost of gasoline, the acre cost of 
plowing would be lower with the low-grade fuel. Pump delivery 
charges on gasoline include the following: tax (4% cents in one 
state), dealer gross profit (in one case 3% cents), delivery to 
pump (in one case 1 cent). This amounts to 9 cents per gallon 
in’ one state. 

Table 3 is another study of per-acre plowing cost, using three 
grades of fuel and two compression ratios. Fuel cost is an im- 
portant item in this study. 

In case of a depression after the war, some authorities believe 
the farmer will use the lower-grade but cheaper fuel, although 
from .an engineering standpoint the higher-grade fuel is more 
desirable. 

A local distributor in Nebraska gives the following price 
information : 








Cents per Gallon 
EE Wns DL GU a vals dw oe Oe aetia Un bp negcee bay svass 17.9 
TAY 06 Bai Bh, wa BF Lice ie oo ot bata Ob ba die ba Lo Ge ab idee a 4.0 
os seeks ech otmen se We 13.9 
Ras Mee PMs dacs sesh uee cd lectdssacie ce 8.7 
EE ES ERE PEL ES Stee ey Ae SAS 5.2 








Tank-wagon average prices in several states, no taxes included, 
are approximately as follows: 
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3rd Grade Tractor 
Gasoline Fuel 
Mii Fn 4 Ol oe dine KY pu tesa shes cucdobe%ed 10.87 8.93 
ay le ating SS Se ea are ae 10.59 9.58 
Sahin conse bén ve 10.54 9.47 
ES edie, Sthee Sing ok cle Gilwnn biMededbcvev eee 10.53 9.21 
BS EE Se EE ee ee eee ee 9.30 9.06 
Ee ae Soon eet ow cl unuuhenedbaces 11.14 9.94 

North Dakota.............. 12.77 11.7 

Ee aii Rc ail cen Siks in dnd oa ow ahi cen 11.47 9.98 











The farmer is further interested in the conveniences of ad- 
vanced engineering. He prefers easier starting in cold weather, 
freedom from manifold heat adjustments and coolant tempera- 
ture control, from excessive oil dilution and increased engine 
wear. The tax situation has heaped all of these things upon him. 
To obtain convenience of operation with gasoline, if the yearly 
cost is not over $25 more than “distillate,” many farmers use 
gasoline. But it is often more than $50 higher and the farmer 
accepts the inconvenience of lower-grade fuel. This situation 
is unique in America today, indicating that at least in one portion 
of our body politic, old-time American thrift still endures, and 
has not been discarded even though millions and billions are the 
only sums tossed about in current press comments. Farming is 
one of the few occupations retaining the rampart of thrift which 
made America great. World conditions in the future may further 
complicate the farmer’s problem of making ends meet. 


Summary 

A southern negro struggled desperately with his draft ques- 
tionnaire. After much sweating and worrying he gave up in 
despair, shoved the papers across the desk to the government 
official, and said simply: “I’se ready when you is.” 

For 15 years the tractor-fuel tax and specification problem has 
had about the same answer. It certainly is no greater than the 
problems of the peace conference will be after the war, and can 
probably be settled more definitely if all involved approach the 
entire problem with understanding. 

The export situation after the war may call for some planning 
now. In the years to come, new and powerful competition is 
likely to develop. It is a great compliment to the American auto- 
motive industry in general, and the Coordinating Research 
Council in particular, that specifications are so widely copied in 
foreign countries. The instruction plate on a German tank has 


been translated as follows: 
“Use only fuel of CFR Research Octane Number 74 or higher. 
“Normal spark timing 10° before T.D.C. 
“Daily: Check oil level when idling at about 1000 rpm or less. Correct 


oil level lies between the two control marks. Turn handle: of oil filter at 
least once daily. 
for dirt. 

“After every 1000 Km the tappet clearances for inlet and exhaust to 
be set at .025 mm and the spark-plug gap at 0.4 mm. 

“Oil is to be changed at 200, 500, 1000, 2000 Km and every 2000 Km 
thereafter,” 


When driving through dusty country, check air filter 
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It would. be highly desirable for American industry to set 
world tractor-fuel classifications, and the time to do it is now. 

The following summation appears to be correct, considering 
all opinions : 

1. That few me ee realize the great number and variation of tractor 
fuels being marketed today. 

2. That the tractor engineers need and want some classification, 
although not agreed among themselves as to how many or what they 
should be. 

3. That oil companies, excepting the Pacific Coast, agree that stand- 
ardization reducing the number of fuels sold would be desirable. They 
request the tractor industry to set octane rating and distillation range, 
using values commercially attainable. (Demand for spark-ignition tractor 
fuel on the Pacific Coast is so limited that they are not really involved 
in this problem.) 

4. That state laws are greatly responsible for the present situation and 
action should come there first, followed by standardization. This | 
appear to be as difficult as having the various European countries stan 
ardize on duties, but at least our states all speak the same language. The 
tractor industry is being retarded by this situation, and the states can 
work toward standard classifications and tax policy for agricultural use. 
This is particularly true in those states with heavy tractor population. 

5. That the farmer is interested in plowing cost per acre and con- 
venience; so long as “distillate” shows a real saving, there will be a 
demand for it. 

6. The ideal fuel would undoubtedly be gasoline. At least one classifi- 
cation of lower-grade fuel should be the highest grade which is unusable 
= the road and in general tax-exempt. 

That an ottane requirement may present a problem to refiners in 
sient localities, and that standardization will curtail certain sales practices 
and general operating policies, as was the case with standardized auto- 
mobile fuel. 

8. That, for progress, the engineer definitely needs an octane limit and 
a distillation range. 

9. That the difference in refinery cost of third- grade gasoline and 
lower-grade fuel is a small item and in some cases has en unduly 
emphasized. Standardization will not change the refinery cost appreciably. 
ba real item is tax. 

. That any standardization which does not consider tax defeats the 
abenuan of low-cost fuel, and for that reason coordination of the states 
should be again attempted, 

The writer wishes to make the following recommendations as 


a program to be followed: 

That CRC complete its survey of the fuels now being marketed. 
(This survey will surprise many people.) 

2. The requirements of tractor engines must be known in order prop- 
erly to set classifications. Therefore, CRC should determine the technical 
requirements of tractor-engine fuel, and this should be done prom tly. 

3. That a determiried attempt be made to coordinate state specifications 
and taxes through the North American Gasoline Tax Conference. The 
group of states*in the Middle West having a large tractor population 
should be particularly interested in this, and one state has indicated 
willingness to have it done. The writer believes if this group is coordi- 
nated, the coordination will spread. 

4. That the tractor companies agree among themselves on classifications 
or specifications, and their number. The CRC report, and developments 
within the North American Tax Conference, should guice this work. Tax 
and specification coordination within the states should come before tractor 
engineers set their specifications; but should this retarding influence not 
be removed, it will be necessary to do the best possible under such con- 
ditions. Most every other industry is heralding the wonderful things to 
be done after the war, and the farmer is entitled to progress in his 
equipment. There has been progress even under these circumstances, but 
it is limited by the states’ specification and tax muddle. 

5. That these specifications or classifications then be coordinated with 
the petroleum industry through the American Society for Testing 
Materials. 

The following points are suggested for consideration : 

1. That the federal government may step into the fuel situation with 
regulations less acceptable than those directly concerned could co- 
operatively develop among themselves. 

2. That one classification be set for heavier fuel which is tax-exempt, 
and this could be done now. 

3. That for lighter fuels this grade be blended with third-grade gasoline 
by the user, which is being done in at least one state now. Oil technicians 
could specify the percentage of blend to give a required octane rating. 

4. It would be preferable, from the user’s standpoint, to have all fuel 
used for agricultural purposes tax-free, including third-grade gasoline. 
Such gasoline could be dyed a standard color he tractor use and to 
prevent its use over-the-road. (Saskatchewan uses purple, the fuel being 
tax-exempt.) 

5. If third-grade gasoline is taxable 
gasoline could be blended with the heavier fuel. 
30-octane number, it could be blended to 40-octame. 
cases already has two fuel storage tanks. 

6. With proper safeguards against over-the-road use, the states could 
do the farmer a great service by making third-grade gasoline available 
to him without tax, and would simplify the entire fuel problem. There 
“7 probably be objections to this suggestion. 

As another suggestion, it would seem that a satisfactory solution of 
the tractor specification problem could be obtained if all states were to 
set forth an approved definition of “gasoline” and supplemented their 
gasoline (motor fuel) tax_law by the enactment of “fuel use tax laws,” 
as in Connecticut, New Hampshire, Indiana and Missouri, for example, 
as shown in the American Petroleum Industries Committee Digest — 
101. By this method products which are generally classified as “‘motor 
fuels” are taxed under the gasoline tax laws and products other than 
“gasoline” as defined, if used to propel motor vehicles on the public 
highways are taxed under the fuel-use tax law. The need for such legis- 
lation is evidenced by the fact that since 1936, 29 states have enacted 
fuel-use tax legislation, either by separate fuel-use tax laws supplement- 
ing the motor-fuel tax laws or be the imcorporation of appropriate pro- 
visions in the motor- fuel tax laws, as was done in 8 states, for taxing 
fuels other than “gasoline’”’ when such fuels are used to propel motor 
vehicles on public highways. 


The writer has tried to present, from an unbiased standpoint, 
the conflicting elements in the tractor-fuel situation. Appreciation 
is extended to the experts who furnished opinions and data. No 
doubt the flow of comments on the proposed program will be like 
taking one’s finger out of a dike. 
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FOR NON-FERROUS CHEMICAL 
PLANT NEEDS: Check materials 












TYPICAL APPLICATIONS 
of Revere Copper and Copper-Base Alloys: 








Heat Exchangers and Condensers Mixers 

Evaporators Storage Tanks : 
Pressure Vessels Reactor Vessels 

Receivers Fractionating Columns 

Catalyst Tubes “ and the like 





We supply copper and copper-base alloys in: SHEET, STRIP, PLATE, ROD, BAR and 
SHAPES, TUBE and PIPE, WELDING ROD. 


But whatever your problem may be in 3 Send You our new MANUAL: “Revere 


: Copper and Copper Alloys—Technical 
non-ferrous metal equipment, we can Information for Product Designers”. Invalu- 


help you in THREE ESSENTIAL WAYS: able to anyone working with NON-FERROUS 
metals. 54 pages: 106 graphs relating to phys- 
ical and metallographic properties undet 
1 Advise You in the proper selection and varying conditions; new chemical and physical 
fabrication of Revere copper and cop- properties chart; illustrated information on 
per-base alloys so as to save time, increase out- welding techniques, etc. 
put and reduce costs wherever possible. RIE el 


For these services or other advice, address: Executive 


Offices. No obligation, of course, 
2 Give You advice on Welding Tech- 
niques—practical assistance which will 


help in the completion of equipment when SOE GEKOE 


needed and thus insure uninterrupted service. COPPER AND BRASS INCORPORATED 
Founded by ?aul Revere in 1801 
Executive Offices: 230 Patk Avenue, New York 17, N. Y. 
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Air Temperature—Degrees Fahrenheit 





PENBERTHY 


“REFLEX’’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid always, shows 
black—empty space 
shows white. Preferred 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
nto resisting 
steel and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E, requirements. 


The “‘Refiex” is one of 
the complete line of Pen- 
berthy Gages that mect 
every liquid level gage 
requirement. 





PENBERTHY INJECTOR CO. 


Canadian Plan 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


“REFLEX” 
WATER GAGE SET 











PENBERTHY 


DROP FORGED STEEL 


LIQUID LEVEL GAGES 








Recommendéd 
for 1000 Ib 
Hydrostatic 

Pressure 


Made of Chromium- Molybdenuin 
alloy temperature resisting steel, extra 
heavy throughout and stainless steel 
trimmed. Positive automatic shut-off; 
stainless steel balls shut off the flow 
of liquid if glass breaks. Regrinding 
removable seats, heavy duty stuffing 
boxes, union connections. Conform 
with A.P.I.—A.S.M.E. requirements. 


This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 


PENBERTHY INJECTOR CO. 


Conadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


QUALITY 
PRODUCTS 
















For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage . 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 




















Penberthy liquid level gages of various 
types —injectors—ejectors—lubri- 
cating devices all so widely used 
throughout the oil industry because 
they have always been dependable 
under the most severe service con- 
ditions. 


All are of rugged construction and 
made by an organization with 57 
years experience in the manufucture 
of quality products. 


Pee Ta ay 








PENBERTHY 


“TRANSPARENT’”’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 








Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E, requirements. 


The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 





PENBERTHY INJECTOR CO. 


Conadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Recommended 
for 750 Ib. 
Hydrostatic 

Pressure 


“10” 


Steel construction throughout with 
stainless steel interior trim. Auto- 
matic shut-off is positive and in- 
stantaneous; stainless steel balls 
shut off the flow of ‘liquid when 
glass breaks. Heavy duty stuffing 
boxes, union connections, offset 
construction facilitate cleaning and 
simplify glass replacement. Con- 
_form with A.P.I.—A.S.M.E. - re- 
quirements. 
This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 


Pease) 
PENBERTHY ar CO. 












































PENBERTHY INJECTOR CO. 


Canadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY INJECTOR CO. 


DETROIT, MICH. Conodian Plant 


Canadian Pla 
WINDSOR, ONTARIO DETROIT, MICH| 


WINDSOR ONTARIO 
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Air Temperature—Degrees Fahrenheit 


TO BUYERS OF WELDING FITTINGS 


Who want what they want 
when they want it 


o¢co¢sc ceo eo OO OOO OHO SO 











Nave your time (maybe temper, too!) by going 
direct to the one source which has everything you 
need—your Tube Turns distributor. He handles 
the most complete line—which includes more 
than 4,000 different kinds and sizes of welding 
fittings and flanges! | 

Your Tube Turns distributor is a stocking 
distributor—which means that the particular fit- 
tings you need are most probably right there for 








p= pe 


He is a pipe and fitting specialist 


spot delivery. 
in his own right—ready, willing, and able to 
help you solve difficult problems. 

And, ‘through the Tube Turns branch offices 
and plant, his service is backed by the nation’s 
finest group of welding fitting engineers—the 
men who originated seamless welding fittings. 
Tube-Turn seamless welding fittings were the 
first—and are still the best. 














TUBE-TURN 








THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 


Selected Tube Turns Distributors in every principal city are ready 
° to serve you from complete stocks. 

TUBE TURNS (Incorporated) LOUISVILLE 1, KENTUCKY. Branch 

Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 

Dayton, Washington, D. C., Houston, San Francisco, Seattle, Los Angeles. 
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liquetied Pet 


Minkerss production of liquefied 
petroleum gases for other uses than 
synthetic rubber and aviation gasoline 
is estimated to have increased 110,000,000 
gallons or 16.2 percent in 1944 to 785,- 
000,000 gallons. The estimated increase 
for LPG purposes was 20,000,000 gallons 
larger in volume than the increase shown 
the previous year. 

Household (domestic) demand for 
LPG is estimated to have increased 
53,000,000 gallons or 15.5 percent in 1944 
to 392,000,000 gallons. In 1943 the in- 
crease in household (domestic) con- 
sumption was 39,821,000 gallons or 133 
percent and in 1942 it was 78,837,000 gal- 
lons or 35.7 percent. Wartime restric- 
tions kept new installations at a low 
level but there was a considerable 
amount of shifting of equipment from 
summer cottages and similar seasonal 
dwellings to the homes of year-around 
users. Demand for LPG also. was greater 
from existing consumers because of 
economic conditions. 

It is estimated that there were 
1,950,000 domestic users of LPG on 
December 31, 1944, an increase of 50,000 
during the year. Buried butane installa- 
tions in the South increased an estimated 
16,000 in 1944 to 335,000 and all other 
types of domestic installations are esti- 
mated to have increased 34,000 to 
1,615,000. 

Industrial fuel, internal -combustion - 
engine fuel and miscellaneous uses of 
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PROGRESS OF 


roleum Gas Industry in 1944 ff 


G. G. OBERFELL and R. W. THOMAS 


LPG rose an estimated 44,000,000 gal- 
lons or 18.1 percent in 1944 compared 
with an expansion in demand of 41,501,- 
000 gallons or 20.6 percent in 1943. Most 
of the increase in industrial-fuel use may 
be attributed to the fact that war plant 
consumers of LPG were operating dur- 
ing the entire year of 1944, \whereas 
mahy of these plants= did not’ begin 
operating until thé middle or latter 
part of 1943. The relatively minor war- 
contract cancellations and cut-backs near 
the close of the year did not materially 
affect the industry, moreover these con- 
tract reductions and cancellations came 





The wthors, G. G. Oberfell (left) and R. W. 
Thomas (right) are, respectively, vice presi- 
dent in charge of research, and manager of 
the Chemical Products Department, of Phillips 
Petroleum Company, at Bartlesville, Oklahoma. 


Battery of propane tanks which provide 
aggregate storage of 288,000 gallons of 
this fuel for an industry in Wisconsin. 


at a time when the normal seasonal use 
curve was rising. 

City gas plants are estimated to have 
consumed 46,000,000 gallons of LPG in 
1944, an increase of 22.6 percent over 
1943. This increase was greater than the 


19.6 percent increase in 1943 largely be-] 


cause of the use of LPG for cold enrich- 
ment and underfiring of coke ovens in 
several large cities. 

One city gas plant stored LPG at low 
pressure in undiluted form. No high- 
pressure liquid storage tanks were avail- 
able so the company allocated a 3,000,- 
000-cubic-foot gas holder to butane and 
propane storage. As tank cars were re- 
ceived the butane or propane was vapor- 
ized in a conventional heat exchanger 
and undiluted vapor pumped into the 
holder at six inches water column pres- 
sure. The gas holder acted as.a standby 
from which gas was withdrawn at peak- 
load periods, diluted and added to the 
send-out stream. By storing 3200-Btu. 
butane vapor instead of 530-Btu. gas the 
capacity of the holder was expanded in 
effect from 3,000,000 to 18,000,000 cubic 
feet Of 530-Btu. gas. At present the 
holder is being used for the storage of 
undiluted propane vapor. This is becausé 
butane is unavailable now in adequaté 
quantities because of war demands fof 
aviation gasoline and synthetic-rubber 
components. 

Utilization of LPG for chemical manu- 
facturing is estimated to have increase 
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for those coming projects! 


The green light for new plant construction is 
not far off. Priorities are coming off of many 


S Py PE : one-time critical materials and more will come off as 
LINE STAT; ON the war's last battles are fought. 


) Every indication points to continued activity in the oil 
and gas industries: 


1. Depleted Reserves 
Depleted Storage Stocks 
Broadened use of Natural Gas 
vie Resumption of Civilian Auto Travel 
onsin, } | Increase in Aviation 
> 6. Many New Petroleum Uses in the 
i Chemical Field 


Our engineers are ready to discuss with you now the 
: | use of G-MV compressors for those postwar projects 
| os on which blueprints are finished or are in the making. 





Long-lived, trouble-free G-MV’s are standard equip- 
ment wherever compressors are used — in refineries, 
gasoline plants, gas transmission, repressuring; pres- 
sure maintenance and recycling, high octane gasoline 


and synthetic rubber plants. 
1 use 
= In the only liquefied gas storage plant of its kind at 
G in : East Ohio’s Cleveland station, G-MV’s are helping to 
aa | set a low-cost storage record that may have postwar 
y be ’ application in all parts of the country. 
se G-MV-type gas and diesel engines are also avail- 
ta | able for heavy power applications, for driving pumns, 
— blowers, generators and other machinery. 
aye i ; Let our engineers talk with you now, so you can be 
on among the first to get your new G-MV’s on stream 


, the after the war. 
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Butane isomerization and hydrogen fluoride alkylation plant producing aviation gasoline and synthetic rubber components in a modern refinery. 


about 5,000,000 gallons in 1944 to 60,000,- 
000 gallons. Chemical sales represented 
7.7 percent of total LPG utilization com- 
pared with 82 percent in 1943 and 9 
percent in 1942. These figures do not, of 
course, include normal butane or butenes 
used in the production of butadiene for 
synthetic rubber. No estimate is included 
to cover natural isobutane or normal 
butane isomerized by catalytic processes 


to isobutane or C; and C, unsaturates 
produced by cracking and alkylated with 
isobutarie for the production of 100- 
octane aviation fuel. 


Propane Increase Most Rapid 
For several years the trend in the LPG 
industry has been in the direction of a 
more rapid increase in propane than in 
butane consumption, Wartime demands 


TABLE 1 


Marketed Production of Liquefied Petroleum Gas 








| TOTAL SALES | 


DISTRIBUTION—Gallons per Year 





| Industrial | Gas Chemical 
Gallons | Percent | Percent | and Mis- | Percent; Manu- | Percent! Manu- | Percent 

YEAR Per Year | Increase) Domestic | Increase! cellaneous | Increase) facturing | Increase) facturing | Increase 

1922. . 222,641 

1923 276,863, 244 | 

1924 $76,488) 36.0 | Sale of liquefied petroleum gas | V 

1925 403,674, °7.2 | confined primarily to bottled gas 

1926 465,085; 15.2 | business prior to 1928 

1927 1,001,005; 134.6 

1928 4,522,899; 314.6 2,600,000 400,000 1,500,000 

1929 9,930,964; 119.6 5,900,000; 126.9 1,500,000; 275.0 2,500,000! 66.7 

1930 18,017,347, 814 | 11,800,000) 100.0 2,200,000| 46.7 4,000,000 60.0 

1931 28, 769,57 59.7 | 15,204,648) 29.6 7,171,686) 226.0 6,303,242) 57.6 

1932 34,114,767; 18.6 | 16,244,103 6.2 8,167,194 13.9 | 9,703,470) 53.9 

1933 38,931,008; 14.1 | 16,625,588 2.3 13,987,095; 71.3 8,318,325 143 

1934 56,427,000| 44.9 17,681,000) 63 | 32,448,000; 132.0 6,298,000) — 24.3 

1935 76,855,000; 36.2 21,380,000; 20.9 | 47,894,000) 47.6 7,581,000; 20.4 

1936 106,652,000; 38.8 | 30,014,000) 40.4 67,267,000} 40.4 9,371,000) 23.6 | } 

1937 141,400,000; 32.6 40,823,000; 36.0 62,610,000 . 11,175,000 19.3 | 26,792,000) 

1938 | 165,201,000; 16.8 57,832,000; 41.7 62,694,000 0.0 | 12,386,000) 10.8 32,299,000; 20.1 

1939 223,580,000; 35.3 87,530,000) 51.4 93,723,000} 49.4 | 15,435,000) 24.6 | 26,892,000) 16.7 

1940....... 313,456,000; 40.2 134,018,000) 53.1 124,482,000; 34.5 | 20,285,000) 31.4 $4,671,000) 29.0 

1941... 852, 47.7 722, 64.7 | 172,669,000| 38.6 | 25,255,000) 24.5 | 44,206,000) 27.5 

1942. ..... 440, 26.5 200,559,000; . 35.7 | 201,477,000) 16.7 | 31,366,000) 24.2 | 53,038,000) 20.9 

1948; )..... 675,233,000; 15.3 339,380,000) 13.3 | 242,978,000) 20.6 37,519,000! 19.6 | 55,356,000 44 

1944 785,000, 16.2 392,000,000; 15.5 287,000,000) 18.1 46,000,000} 22.6 | 60,000,000 8.4 
| J 














* Not comparable due to 


Remarks:—In the above table “Total Sales” for all years exce 


gation of chemical manufacturing. 


1944 were obtained from U. 8. Bureau of Mines reports. 


‘*Distribution” for the years 1931 to 1943, inclusive, was obtained from the same source. All other volumes are estimated by 


the writer. The total sales volume includes all li pated petreiuastaanoes Geepnne, butons, ond 
r bet oe for any 


sold as such. It includes the sale of pentane 
with heavier petroleum fractions for 


from 
the producer at the point of production, for fuel, On, | i 
to plants manufacturing synthetic rubber or aviation gasoline or their components. 


pane-butane mixtures) when 
other than motor fuel blending. It does not include 
motor fuel purposes. Inter-com : 
other companies and then as liquefied petroleum gases, 
ta does not reflect sales of liquefied petroleym gases 
ization, solvent de-waxing, etc. Neither do the figures 


sales transactions such as . 


for butane accelerated this trend in 1944. 
In 1942 marketed production of butane 
and_butane-propane mixtures in which 
butane predominates, increased 98,981,- 
000 gallons while propane sales increased 
23,542,000 gallons. Propane represented 
19 percent of this total increase. In 1943 
the war almost reversed the situation 
so that butane and butane-propane mix- 
ture sales increased only 22,328,000 gal- 
lons and propane sales 67,762,000 gallons. 
Propane represented 75 percent of this 
total increase. In the year just closed it 
is estimated that there has been no sub- 
stantial increase in the sale of butane and 
mixtures and it may be predicted that in 
1945 the sale of butane and mixtures 
will be reduced materially. This will be 
due primarily to conversion of large 
scale industrial and utility consumers of 
butane to propane. 

The Petroleum Administration for 
War announced at midyear that avia- 
tion-gasol‘ne production had reached 16,- 
800,000 gallons daily and in the fourth 
quarter the completion of other 100- 
octane plants increased this total to 
more than 21,000,000 gallons daily. 

With the synthetic-rubber construc- 
tion program completed and ‘producing 
at the rate of 350,000 tons per year of 
buna and butyl rubber from petroleum 
hydrocarbons this war industry is re- 
quiring an estimated 765,000 gallons 
daily of C, hydrocarbons. 

The large number of gallons per day 
of C, hydrocarbons now used by rubber 
and aviation gasoline suggests that there 
will be a tremendous over-supply of bu- 
tanes for LPG once the Pacific war is 
over. It should be remembered, however, 
that the oil-refining industry. has been 
robbing” motor fuel of volatility in order 
to feed the modern war machines in the 
same way that the LPG industry has 
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FACTS YOU SHOULD KNOW > 
ABOUT THE STEEL VALVE 


OUTLOOK FOR 1945 
An annual report to steel valve users 





© 


HERE’S good news in this annual 
report. 
Throughout the entire war period, 


_. steel valves have been one of the most 


critical common components in American 
war production. As a consequence, 
though the industry’s capacity has 
greatly expanded, the extremely high 
demands of Navy, Maritime Commission, 
100-octane, synthetic rubber and other 
top-rated war programs have syphoned 
off the great bulk of steel valve production. 
The 1945 outlook is more encouraging, 
however. Not only from the standpoint 
of deliveries, but also because it will 
bring the introduction of new products, 
new materials and new processes which 
are the resultzof the war-time develop- 
ment work of the steel valve industry 
eaginecring and laboratory staffs. 


FIRST, ABOUT DELIVERIES ° 


For the early months of the year, the 
smaller forged steel falves will continue 
to be rather Bos The smallef sizes will 

. probably still be 
neede@ in large 
quantities for ur- 
gent war pro- 
grams at least 
through the first 
quarter of 1945. 
The delivery out- 
T@k for most 
types of steel 
ger appears to be 












valves 2 in. and Ia 
greatly improv 

You will find that if you do three 
things you can shdtten deliveries 6f the 
steel valves you need: 


1. Stick to standard valves. Continu- 


ing manpower shortages may make 
“specials” take about as léng as they 
have the past few years. 
2. Use a substitute if you can. If the 
exact type of valve you want is oversold, 


check with your valve source to see if’ 


there isn’t another valve available which 
will do just as well. 

3. Check your order. Many delivery 
delays come from incomplete product 
description, service requirements or pri- 
ority information on the order. 


NEW DESIGNS, BETTER VALVES 


A lot of new refinements are being in- 
troduced to make your steel. valves 
better valves, 
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For instance, during the past year 
Edward has introduced, along with 
dozens of individual valveimprovements, 
three major design advances: 

m 1. A new, basically 
different gate-valve, in- 
corporating all six of 
, the improvements oper- 
| ating men most wanted 
in their postwar gate 
valve. If you would like 
a complete description 
|of this valve, write for 





ce “=< Catalog 12-E. 
2. EValizing. anew exclusively Edward 

plating process to add years of trouble- 

free life to valve parts most subject to 


abrasion and _ galling. 


Valve bonnet 





threads, junk rings , high temperature 
bonnet stud nuts re other Edward parts 
are now EValized as,standard Edward 


eee procedure. 


a 3. EVinlay, another 
' life-lengthening 
Edward development 
for hard surfaced in- 
lays on the high load 
bearing surfaces of high 
pressure and tempera- 
sj ture valve parts. 
hake 1945 additional new products 
and developments, already well past the 
experimental stage, will be introduced, 
The steel valve industry faces many new 


4 problems since it is evident that sub- 


stantial post-war expansion in many in- 
dustrial fields calls for increasing tem- 
peratures and pressures. Steel valves will 


<» be meeded in many processes and services 


where iron, brass er other materials were 


satisfactory before. Our laboratories, the 
most completely equipped laboratories 
devoted entirely to steel valve research 
in the country, have accumulated a great 
deal of significant data on the perform- 
ance of various materials for many of the 
néw-manufacturing processes to be intro- 
duced in the post-war period. This de- 
velopment work has in no way inter- 
fered with our war production, however, 
for two more Gold Stars were added to 
—o “M” pennant’ during 1944, 


* PARTS BUSINESS UP 
tiPletedd valve repair parts are 
. Pi as equipment continues to run 











. The Edward 
“operates under 
the unvarying 


again under heavy 
produgiags. depertagnt 





parts orders 
preference, since 
m we recognize 

. that @ part or- 
«der usually rep- 
resents an ac- 


" tual or expected operating interruption. 


Within the limitations of gévernment 
regulation we avill continue to emphasize 
prompt filling. of ppet 

isn’t, by the way, 





service, requi a 
replacements... 4 : oe 


PROJECT PROBLEMS?” 


Possibly you have an Liston, re- 
conversion or rebt ; program. sched- 
uled for the coming. years. Tf yowdoand 
steel valves are ‘we'll be glad to 
consult with, “any problem that 
may arise. As theslargest exclusive steel 
valve builder and a pioneer in the field, 
our development staff has. wide ex- 


perience og boiler room, , in- 
dustrial, technological and we work. 
That experience is yours for king. 
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This segmental ring, of K&M | 
Bakelite, finished to exact? © 
face thickness for perfect = 
compressor operation, is 
typical of the precision 
craftsmanship of Maloney 
products. 










There is only one right size rino for your fompressor, and 





you get that size from Maloney exactly and quickly 






Maloney was a pioneer in the production of plastic rings 






rod packing and gears. We have made more of them 






Our equipment is modern Our workmen are skilled 





Our inspection system is exacting. Our products have 






proved themselves all over the world. They're resilient 






long wearing, accurately made to your specifications. 






Remember Maloney for precision in plastics. 







. 


Typical of Maloney superiority ir 
design is this filleted step-joint ir 
K & M Bakelite Segmental rings 
which makes a stronger, stiffe’ 
step-joint. 








YOU GET ALL |\ ana sep 
ESE ADVANTAGES [RMAC MMeceeeetioes 











2 
iret of all, K & M Bakelite in rings and rod packing he ek cies 
inates scoring of liners and rods. You save shut- ; 
ns—save the costly replacement of liners—the 
lacement of rods—re-matching (or replacement) of 
fons due to groove-wear. K & M Bakelite Piston Rings 
3 : RES are saving liners and .ring 
pnd, K & M Bakelite saves lubrication costs. You 2 \ expense in countless in- 
Mi nothing but ordinary engine oil, and very little x a stallations — handling gas-: 
hat, to lubricate K & M Bakelite Rod Packing, 6 «CY saline. water. kassunull 
m the failure of your lubricators will not affect ee tune ond ether el 
y performance. ‘ab, liquids and vapors. Made 
,» K & M Bakelite will not pit, corrode, soften or . 4 + aap are — 4 eat’ 
Men with age or use. It is a sturdy, dependable —_ * < sige Ja ‘wcoliiis sigue 
trial, engineered by Maloney through consultation * es 
the engineers of compressor and pump manu- 
rs to do the job better—to fit your needs exactly, 
anc 
aay 4 x 6 M Bakelite Gears and 
Pinions are strong as 
laleh bronze, silent as rawhide 
nem. | THAT'S OUR MEAT! stand up against grit and 
iT d 5 3 . a chemicals; operate in oil 
bits 
ana wafer, or without lub- 
call or telegram to Maloney gets instant action. ag Wks ee 
have rication of any kind — often 
ee know what you're up against, and we get the parts i ‘ outlast cast 
tur hands as quickly as precision manufacturing : 
ions. & 
expedited transportation can operate—often within 
s after your order comes in. Call on us next time 
pin a hurry. 2 
'y in 4 a MA Be weer 
nt in ing is the 
ings : ‘tile ie eld @iale, 
iffe’ PRECISION IN PLASTICS AND METALS” ties 


#! PRAIRIE AVE. PHONE CHARTER 4-6961 
§ BOX 1777 HOUSTON 1, TEXAS ~ 
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speedy KEMP ADSORPTIVE DRYERS 


X instruments — 16 men | 


X instruments’ + KIA — 2 men 


That’s what happened at a prominent refinery. When the Kemp 


Instrument Air Dryer pictured above was installed, maintenance troubles were 


materially reduced. Two men can now handle the number of instruments that 
formerly required sixteen because of frequent freeze-ups and clogged orifices. 


In the face of today’s labor shortages that is important news! 


Of more importance to refinery officals, however, is the fact that DRY 
instrument air insured functional instrumentation and gave them accurate control 


of processing. 


For accurate, trouble-free instrumentation, specify KIA Dryers. In fact, it 
would pay you to consider drying all your compressed plant air—our engineers 


will gladly submit recommendations for your study. 


Ask For Bulletin 25-C. 


OTHER KEMP PRODUCTS 


Nitrogen Generators « Inert Gas Producers 
Atmos-Gas Producers « Immersion Heaters 
Flame Arrestors for vapor lines, flares, etc. 
The Industrial Carburetor for premixing gases 
Kemp Mig. Co. 405 E. Submerged Combustion Burners 


Oliver St., Baltimore- A complete line of Industrial Burners, and Fire Checks. 
2, Maryland. | 





Address The C. M. 
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limited its sales to make butane available 
to fight the enemies of our country, 
When the war is over gasoline quality 
for civilians will be improved. Also it js 
probable that war-developed techniques 
of C, utilization in aviation gasoline un: 
doubtedly will be adapted to peacetime 
gasoline production. Aviation-gasoline 
demand will not be’ significant when 
compared with war demand but at least 
some alkylation plants will consume 
large quantities of butanes in the pro- 
duction of automobile gasolines of higher 
quality. 


Chemicals 


There has been a great deal of dis. 
cussion in the industry about chemical 
utilization of LPG hydrocurbons, This 
outlet for LPG will, of course, be more 
important after the war than it is today, 
but the volumes which will be used in 
chemical synthesis at competitive prices 
are not great enough to be a threat to 
the supply of C, and Cs; hydrocarbons 
for domestic and industrial use. 

During the past year one chemical 
manufacturer. has been building a large 
plant in the lower Gulf Coast region 
which will take propane and butane by 
pipe line from a group of gasoline and 
recycle plants in the vicinity. Before the 
plant was completed it was’ announced 
that it will be-doubled in size. This plant 
will consume about 80,000 gallons per 
day of LPG. It will be one of the largest 
hydrocarbon chemical plants in the 
country. 

Another company which has had a 
war plant on the Gulf Coast at which 
propane and ethane are used as raw 
material is to enlarge its plant, when the 
war is over. This plant will utilize 80,00 
gallons persday of ethane-propane mi 
ture by pipeline from a recycle unit 
well as overhead from atdepropanizg 
tower im another plant. 

Propane and normal butane aré.rel 
tively non-react.ve chemically but 
search has shown that, théy.. may} 
processed to produce substances of hig 
chemical reactivity. LPG, for exampig 
may be cracked to yield ethylene, acety 
lene, propylene and other substancé 
To these unsaturates all manner 
chemical reagents may ‘be added to pr 
duce myriads of useful new compouné 
For example, ethyl alcohol is produée 
by -chemical synthesis of water @ 
ethylene. Other products from ethyle 
include ethylene glycol which is widel 
used as an anti-freeze as well as 
source for‘ the production of importa 
chemical raw materials, solvents af 
plastics. The possibility for producti 
of both old’and new organic chemic 
from light-hydrocarbon raw material 
are indeed most intriguing and almié 
without limit as to number. 

While the vatiety of chemicals is gré 
the possible volume is very. small wh 
compared with the total supply of pet 
leum hydrocarbons available for use| 
raw materials. In 1944 the total‘ vol 
of all organic chemicals produced in 
United States was only 78,000 barre 
per day, while the production of crt 
petroleum was 4,500,000 barrels per day 
The value of organic chemicals is hig 
when compared with LPG, gasoline ¢ 
crude oil, but the cost of production ® 
correspondingly high because of tht 
large plant investment and the small 
volumes produced. 

During 1944 the outstanding develop- 
ment in the industrial consumption 0 
LPG was the large scale conversion 0 
industrial users from the use,of butane 
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Southwest offers complete facilities for the fabrication of all types of 
refinery equipment, specializing in the use of alloys and clad steel. 
Pressure -vessels, heat exchangers, storage tanks, and fractionating 
towers in endless variety of size and construction are custom-built in 


this modern plant to the most exacting specifications. 


ALHAMBRA, CALIFORNIA (a { 


Fabricators of Steel to API-ASME and ASME Code Requirements 


* IRENA ENR: ¢ 
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would YOU use? 


Tubular equipment of refineries often presents 
difficult problems when tube cleaning is neces- 
sary. Why not simplify your tube cleaning and 
reduce “down time” by using the proper Wilson 
motor and cutter head for your job? A copy of 
the Wilson Tube Cleaner Selection Guide will 
help you choose the best cleaner and cutter 
head for each type of deposit — to get your 
tube cleaning done faster, more economically. 
It has some worth-while hints on how to reduce 
maintenance and make cleaners last longer. 
A copy of the Selection Guide—and a 40 page 
bulletin describing the complete Wilson line 
of tube cleaners for every kind of deposit in 
ferrous and non-ferrous tubes—will be sent 


on request without obligation. 


MODERN 
TUBE-CLEANERS FOR 
THE PROBLEMS OF 
TODAY 


HOMAS C. WILSON Inc. 


11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 











to propane. At the outset of the war 
major producers of butane began wo 
ing with their large industrial consume 
urging conversion to propane so that 
aviation gasoline and synthetic rubb 
industries would have adequate suppli 
of butane. Except for those big indu 
trial concerns which had the foresigh 
to install propane tanks even thoug 
butane was used, conversion to propar 
could not then be accomplished becaus 
of lack of suitable storage. Where 200 
pound working pressure storage 
available conversions were made in 194%) 
Where 80 to 100-pound working pres 
sure tanks were in place it was neces 
sary to go to the War Productiong 
Board for steel allocations in order t 
make the change-over. Early in the war 
period steel was more critical than bm 
tane because neither the 100-octan 
plants nor the synthetic rubber plant 
were on stream. In the latter half q 
1944, however, the steel situation ease 
and new 200-pound-working-pressu 
tanks could be obtained for essenti 
purposes. 

One large industrial plant in the Mid 
die West which consumed 20,000 gallon 
of butane per day up to late October 
now is entirely converted to propa 
In the Chicago. area one LPG man 
facturer was able to reduce its sales o 
butane about 35,000 gallons per day i 
recent months by converting its cus 
tomers to propane. The butane released 
is being isomerized and used in the prow 
duction of aviation gasoline or used ag} 
raw material for synthetic rubber com> 
ponents. 


Field Use 


Wildcat drilling operations throughout 
the region where the occurrence of off 
is anticipated increased rapidly in 19 
as the war threw a tremendous burd@ 
on oil-producing fields. These operations 
in regions remote from natural ga 
created a large demand for butané 
propane mixtures to fuel these drilling 
rigs. In order to conserve butane-p 
pane mixtures for domestic uses 
Petroleum Administration for War 
cently ruled that LPG may not be use® 
during winter months in fields whet 
natural gas is available. M 

The high level of agricultural ope 
tions in the irrigated fields of the Southt 
west created an unusually large dem 
for LPG in the Jatter part of the sum 
mer, when LPG engines driving irriga 
tion pumps were in use. Dehydrating 
units for alfalfa and similar product§ 
cotton ginning and other farm uses 
quired great quantities of LPG. 

There yas an acute shortage of pro 
uct and transportation in January 
February, 1944, created by war demani 
for butanes and for pressure cars 
carry the light hydrocarbons betwet 
manufacturing plants. As a result of th 
shortage the Petroleum Administration 
for War appointed a committee from f 
industry to survey availability of Cs ant 
€, hydrocarbons and to compare thes 
figures with estimated requirements 
aviation-gasoline, synthetic-rubber, 
LPG uses. This industry committee ha 
spent an immense amount of time on 
problem and has made a number 
worthwhile recommendations to PAWs 

At the Southern Section meeting @ 
the: Liquefied Petroleum Gas Associ#= 
tion at New Orleans in September P% 
K. Thompson, chief of the LPG sectio® 
of the PAW, presented a paper based 0m 
findings of the survey committee whie# 
he titled: “Will We Weather the Wi 
ter?” Mr. Thompson presented a 9-po 
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VEN TNE Gillie ‘ora 


THE MASTER ELECTRIC 


DOUBLE. FEATURE 


Ingenuous fellow, the designer of this gear lapping machine. 

a i, ¥ 
Fully alert to the wide diversity of the Master line, he has been 
able to select units which combine to give him exactly the 


“double feature’’ action he needs. 


This power drive incorporates a mechanical variable speed unit ° 


dnd a stage of gear reduction on the right hand end to provide 
variable speeds, in: exactly the right range, for the spindle drive. 
On the other end iso right angle worm gear drive that provides 
oscillating motion for the lapping table. All of these . .. the motor, 
the variable speed drive, the two gear reductions . . . all are 
standard aster units, that easily combine into one compact, 
integral, power package. Saves ordering and mounting time . . 
saves space ... Saves money. ™ 
Probably you will not need exactly the same combination of 


motor features illustrated below, but the Master line includes 


motors for every current specification, every type of enclosure, 


‘and every type of mounting arrangement .. . in fact, is the most 


flexible, the most versatile line of motor drives in the world. 
Investigate Master's unusual ability to serve you economically 


with motors that really fit the job in sizes from‘1/10 to 100 HP. 


7/1i\s 
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HILLS-McCANNA “H’’ TYPE 
IA, & a 
ULL, 
» 
nip 
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Designed “specially 
for Petroleum Nesearch 


“er 


NE OF MANY Hills-McCanna units built specially to do a 
O given job better, the “H” Type Pump is designed for pilot 
plant operations involving the lighter hydro-carbons such as 
butane, propane, pentane, etc. Also applicable to corrosive solu- 
tions such as acids, caustics, crude oil lime slurry injection 
and others. 

It features heavy, rugged construction precision-machined for 
accuracy and smooth operation. 

Capacities range {from 6.30 to 223.8 G.P.H.; pressures to 
$500 P.S.I. 

Adjustment for variation of volume is standard and a special 
adjustment is available for varying volume while pump is in 
operation. 

Other Hills-McCanna Pumps availaole for 
G.P.H., pressures to 22,500 P.S.I. 

Submit your problem to “Proportioning 
Pump Headquarters” for a prompt, on-the- 
6 head answer to your requirements. HILLS- 


McCANNA COMPANY, Chicago, Illinois. 


capacities to 1500 


















| HILLS-McCANNA COMPANY 


2441 W. Nelson St., Chicago 18, Ill. 


Proportioning Pumps — Force-Feed Lubricators — Chemical Valves 
Air & Water Valves — Marine Valves — Magnesium Castings 


150 












- mediate curtailment of 





program to the industry which includ 
early filling of all customer and bulk. 
plant storage and classifiaation of cu 
tomers in order of preference for de 
liveries during critical periods. Early-fa 
sales curves suggest that many domestic 
distributors have accepted this advice 
The severity of the winter crisis in early 
1945 now must depend largely on the 
severity of the winter. 

The conclusion of the German war ig 
expected to cause a substantial im 
industrial fuel 
sales to war plants. The magnitude ang 
duration of this curtailment depends 6 
how many and how séen such plan 
convert to peacetime operation. i 

There has been inereasing interest bh 
manufacturers of internal-combustio 
engines in the development of an LPG 
fueled engine. 

Considerable additional study is- bein 
made of LPG-fueled units for air cond 
tioning railroad equipment. It is anti 
pated that propane-fired engines, fam 
and refrigeration units will be develope 
further for perishable-goods cars so th 
uniform temperatures may be maif 
tained in transit. 




















































































Plans for Expansion 


Many distributors have been plannin 
for postwar expansion. There is a clearl 
defined trend to install 200-pound-work 
ing-pressure storage so they will be pr 
pared to distribute propane, butane a 
mixtuses as market conditions may di¢ 
tate. In 1944 the War Production Boa 
has approved the installation of a co 
siderable number of additional propané 
storage tanks at previously existing bu 
stations. Some of these were delivere 











































and installed in time to alleviate th 
1944-45 winter crisis. ; 
Looking to the postwar domestit 


market the distributor sees that only 
little over 10 percent of the homes i 
the United States without gas servicé 
have installed LPG. There are abow 
15,000,000 homes not connected to gas 
mains and aout 2,000,000 homes served 
by the LPG industry. For several yearg 
after the war it is expected that domesti@ 
customers will increase at the rate of af 
least 500,000 per year. 

Indications are that the distributors of 
natural and manufactured gas will look 
with a more kindly eye on LPG as a 
means of building loads in growing 
communities pending development of a 
market dense enough to lay city gas 
mains. They see in LPG a means of 
better meeting the competition of elec- 
tricity. 

As a result of the war emergency, 
distributors in the South where LPG is 
used for space heating as well as cook- 
ing, water heating and refrigeration, are 
becoming increasingly aware of the bur- 
den thrown on the industry by peak 
winter loads. Before the war, filling dur- 
ing the summer of new domestic con- 
sumer tanks tended to level out the 
demand curve to some.extent but now, 
with new installations a minor factor, 
the industry sees more clearly the effect 
of péak demands running three to five 
times as great in the December-Febru- 
ary period as in the summer. 

“The peak winter demand of Southern 
domestic customers makes a consider- 
able volume of ‘storage essential. If the 
storage is to be at the refinery or gaso- 
line plant to take care of winter peaks 
it will be necessary also to have a large 
stand-by fleet of tank cars to move the 
stored product to distributors, The dis- 
tributor in turn will requirg excess truck- 





Petroleum Refiner—V ol. 24, No. 1 ) 

















The above diagram illustrates the flow through an 
actual plant in which -10°F. pour test lubricating oil 
and marketable waxes, oil-free and meeting commer- 


cial specifications, are concurrently produced at low 


cost by the Solvent Dewaxing Process using ketone- 


benzol solvent. 


FOSTER WHEELER CORPORATION + 165 Broadway, New York 6, N.Y. 
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Mierobiciogical control of slime- 
producing organisms in cooling 
water is equally as essential as 
“Sao modern control system. 

y? Because heat exchangers, 





condensers, and all other 


heat transfer units are limited by the effectiveness of the 
cooling water — and slime-fouled systems are not effective. 
That's the reason that more and more refineries are install- 


ing the W&T Desliming Process t 


© remove slime deposits 


and maintain an effective slime-free cooling system. That's 
the reason that CONTROL with W&T chlorination is reducing 
cooling system “time out” and ii condensers “on the 


line” month after month after mon 


Wallace & Tiernan Equipment is engineered to meet the 
specific requirements of each individual refinery, however 
unusual they may be, and W&T engineers will gladly recom- 
mend the most practical method of chlorine application for 


slime control in your plant. 
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ing capacity in the winter which will} 
idle many months of the year. If-storag 
is provided at distributor bulk plants ; 
will be possible to maintain a tank 
fleet of reasonable proportions whi 
can be kept busy through the year by 
the distributor still will be faced wit 
the maintenance of excess truck capac 
ity. It is becoming clear to Southe 
distributors that the answer lies ; 
enough storage on the consumer's prem 
ises to carry them through 45 to 60 day. 
of the winter heating season. 


Group Study of Problems 


The LPG industry has shown a mo 
cooperative spirit during the past yea 
than ever before. Necessity for grow 
study of the acute problems arising fron 
the war has heen at least partly pr 
sponsible. The LPGA has been mor 
active than ever before. A fine example 
of cooperative work has been the educa 
tional program sponsored by the associa 
tion. At the time of the Cleveland liquid 
natural gas disaster the publicity firm 
employed by the association-was on thé 
ground within a few hours. Interviews 
were published in the newspapers point- 
ing out that the liquid natural gas which 
had caused the Cleveland fire and the 
conditions under’ which it was store( 
were entirely different from btitane and 
propane sold as LPG. This quick work 
undoubtedly prevented unjustifiable fears 
on the part of thousands of the in 
dustry’s customers. . 


Transport 


The transportation committee 
LPGA met with officials of the Petro- 
leum Administration for War, Office of 
Defense Transportation, and Interstate 
Commerce Commission early last year 
during the transportation crisis. The 
committee was instrumental in the con- 
version of 600 low-pressure cars for the 
movement of normal butane, butane- 
butenes and isobutane for war purposes 
so that the LPG cars commandeered for 
this service could be returned to their 
usual service. Later the committee was 
instrumental in having 400 new propane 
cars built. 

Other important LPGA committees 
which have been active during the year 
include safety, technical and standards, 
and legislation. 

Looking forward to 1945 it is clear 
that the industry will be operating under 
peak-load conditions as long as the 
global war continues. All elements in the 
industry will find it essential to keep 
load building installations at an absolute 
minimum. When the German war is ovef 
the expected cancellation of war con- 
tracts should ease the supply and trans- 
portation situation on propane but not 
on butane. Butane is expected to be 
scarce until Japan is beaten—relatively 
scarce for a considerable period. 

The LPG industry is proud of th 
record it has made in the service of otf 
country since Pearl Harbor. Manufactur- 
ing plants have been built and put ! 
operation to provide vast quantities of 
raw materials for aviation gasoline and 
synthetic rubber. Transportation facili 
ties have been made available for inter 
plant movement of war-product com 
ponents. Utilities and munitions’ man 
facturers have been supplied withoul 
interruption despite the diversion of tans 
cars to other services. This record has 
been achieved only through extraordin 
ary efforts on the part of all elements 
in the industry. 
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ASME Re-establishing 
Petroleum Division 


The American Society of Mechanical 
Engineers is well on the way to re- 
establishing an active petroleum division, 
under chairmanship of William Raisch, 
New York consulting engineer, former 
chairman of the process industries di- 
yision. Irving Taylor, of The Lummus 
Company, New York, is chairman of 
the refining subcommittee. 

Many members of ASME, it was 
pointed out, find certain phases of engi- 
neering in the petroleum industry of 
great interest, and feel they can and 
should share both the work and the 
privilege of promoting exchange of in- 
formation on these phases. Plans out- 
lined do not contemplate competition 
with the American Petroleum Institute 
or Society of Automotive Engineers. 
ASME proposes to limit scope of its 
papers to consideration of mechanical 
problems in petroleum engineering, in- 
cluding the mechanical problems of lu- 
brication engineering in non-automotive 
applications, thus supplementing rather 
than conflicting with the other organiza- 
tions. : 

Since last spring when petroleum- 
minded ASME members responded to 
a questionnaire, three petroleum com- 
mittee meetings have resulted in a tenta- 
tive organization structure consisting 
of the following standing subcommittees 
and special committees: production, re- 
fining, transportation, equipment manu- 
facture, materials, and application of 
petroleum and its products (the latter 
for members interested in lubrication 
engineering, non-automotive). Special 
committees include: papers and pub- 
licity, education, and junior groups. 


Refining Subcommittee 


The refining subcommittee proposes 
to concentrate on paper presentation, and 
possibly also take up code preparation. 
(This latter might include, for instance, 
standardization of a general specification 
for petroleum-refinery practice as re- 
gards pumps.) Research projects are 
not contemplated. The scope for the re- 
fining subcommittee as outlined is as 
follows: 

Application, operation’ and mainte- 
nance of mechanical equipment used in 
refineries, gasoline plants and petro- 





WILLIAM RAISCH 
ASME Petroleum Division Chairman 


chemical plants; design and improve- 
ment of mechanical equipment, and lu- 
brication engineering. 


Texas University Gets 
Fund for Gas Research 


The University of Texas has an- 
nounced receipt of gifts totaling $180,000 
to be used for continued research by 
Dr. E. P, Schoch on his method for 
producing acetylene from natural gas. 
The fund is to supplement the budget 
for expanded research on the process. 
Donors include The Chicago Corpora- 
tion, Glen Rose Gasoline Campany, 
Houston Oil Company of Texas. Hum- 
ble Oil & Refining Company, Premier 
Oil i Company, The Pure Oil 

i 


Company, Sinclair Refining Company, 
Sun Oil Company, Union Producing 
Company, Magnolia Petroleum Com- 


pany, and a number of acetylene and 
welding companies. 





Dewey President-Elect? of 
American Chemical Society 


Bradley Dewey has been chosen presi- 
dent-elect of the American Chemical 
Society for 1945. Carl S. Marvel, former 
president-elect, now is president, New 
directors include Charles A. Kraus, Ed- 
ward R. Weidlein and Willard H. Dow> 
Harry L. Fisher, Donald B. Keyes, 
Harry B. Weiser and Robert R. il- 
liams were named councilors-at-large. 


ion Edeleanu Enters 
Consultation Field 


Ion Edeleanu, who has been on the 
staff of the Universal Oil Products 
Company, has opened an office at 14 
Wall Street, New York, where he will 
engage in consultation activities. 

In large part his activities will be 
devoted to the assistance of foreign re- 
fining concerns in the rehabilitation and 
modernization of refining plants. 


Houston HeadsPennsylvania 
Grade Technical Committee 


MacLean Houston, United Refining 
Company, Warren, has been élected 
chairman. of the technical advisory com- 
mittee of Pennsylvania Grade Crude Oil 
Association, He suc:eeds W. A. John- 
son, Bradford Penn Refining Corpora- 

’ tion, Clarendon, who resigned to accept 
a position with Attapulgus Clay Com- 
pany, Philadelphia. G. M. Kirkwood, 
Pennsylvania Refining Company, Karns 
City, continues as vice chairman. Hous- 
ton’s selection for the chairmanship was 
upon recommendation of. a committee 
which included L. A. Calkins, Valvoline 
Oil Company, Franklin; T. J. Harkins, 
The Pennzoil Company, Oil City, and 
Roy Allmendinger, Allegany Refiners, 
Inc., Bolivar, New York. 

Three new subcommittees of the tech- 
nical advisory committee have been ap- 
pointed as follows: 

Pour-point depressants, T. J. Har- 
kins, chairman; L. M. Baltzell, Wolf's 
Head Oil Refining Company, Oil City, 
and W. T. Sieber, The Waverly Oil 
Works Company, Pittsburgh. 

Additives and heavy-duty oils, B. L. 
Heath, Freedom Oil* Company, Free- 
dom, chairman;.E. E. Ebner, Quaker 


Crude Oil Runs to Stills, Production of Refined Products, and Stocks for the Four-Week 
Period Ending December 30, 1944 


(Figures, in thousands of barrels of 42 U. S. gallons each, based on reports of American Petroleum Institute. Production and stocks inciwoe scported 
totals plus estimated amounts to make these figures on a Bureau of Mines basis) 
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Stocks at Refineries, Terminals and in , 
Crude Pipe Lines Crude Oil 
Daily Refining Runs to Stills Production 
Capacity —-———-———_| Finish Daily 
Percent Gasoil and Un- Gasoil Average 
Potential| Percent'| Daily Operat- and Dist. |.Residual | finished and Dist. | Residual Pro- 
DISTRICT Rate | Reporting) Average ing Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction Stocks 
East Coast... ... 729 100.0 69.8 95.8 7,067 721 3,453 5,882 12,488 4,588 9,961 cw BeOR Ta? Lee ye 
Appalachian District 1... . . 130 83.9 99 76.0 1,068 238 288 371 2,548 493 470 360 
prechian District 2. . 47 87.2 54 1143 697 40 162 308 1;768 54 193 Bee 5.2440 BO ad 
ois, Indiana, Kentucky. ; 824 85.2 779 94.6 11,615 1,043 2,558 4,617 18,624 2,449 6,163 3,166 
Oklahoma, Kansas, Missouri... .... 418 80.2 377 90.1 5,656 546 1,464 1,969 8,442 746 2,102 1,458 bush 
iad TAMER. 5 oo ocak «s\n aces sseee 278 66.9 229 82.4 3,556 335 469 1,848 2,774 197 392 SERRE oF Dae 
Texas CO ee 1,165 90.5 1,133 97.5 13,881 1,497 5,182 7,697 15,197 1,124 6,928 9,557 Sora 
iana Gulf Coast........... 242 95.5 259 106.9 3,415 1,021 1,201 1,211 4,799 899 1,794 Ree at aetane ii Ws el ag 
North Louisiana-Arkansas.......... 104 68.0 75 71.8 840 170 196 431 2,498 149 706 Oe BP aerits Bee te 
y Mountain District 1......... 13 17.0 11 84.6 143 16 28 122 68 10 19 31 
ky Mountain District 2......... 141 58.3 108 76.6 1,530 58 297 812 1,704 95 346 ot SARA eg 
sie oct nav'caletiness 817 89.9 845 100.4 9,154 184 1,983 10,356 15,734 492 10,421 | ote eee am, aye oes te 
Total U. 8. December 30, 1944....| 4,908 87.2 4,642 94.6 58,733 4,869 17,471 35,608 86,614 11,296 39,495 57,430 4,705 | 222,575t 
Total U. 8. November 25, 1944... 4,908 87.2 4,615 GOD Arig. ee Bab alt eR WAT TAGS, 79,421 13,502 47,101 62,8385 | ..... 221,960t 
Total U. S. January 1, 1944.......} ..... | ..... 7. TY Bees Foetne) Gace A of RTA 2 75,327 9,359 41,728 66,773 | ..... 240,992t 
* Includes natural gasoline blended at refineries. t Bureau of Mines. 
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State Oil Refining Company, Emlenton, 
and A. W. Lewis, Tide Water Asso- 
ciated Oil Company, Bayonne, New 
Jersey. 

Technical papers reveiw, D. G. Proud- 
foot, The Pennzoil Company, Oil City, 
chairman; C. W. Georgi, Quaker State 
Oil Refining Company, Buffalo, New 
York, and R. E. Hersh, Petroleum Re- 
fining Laboratory, State Collegc. 

New members of the committee, who 
previously. have been alternates, are J. 
A. Jones, Kendall Refining Company, 
Bradford, and L. C. Borell, Franklin 
Creek Refining Corporation, Franklin. 
F. A. Nicholson, Elk Refining Com- 
pany, Charleston, West Virginia, has 
been named an alternate for P. W. 
Emery of that company. 

Also present at the meeting at Oil 
City, which was called by W. C. Wen- 
zell, executive manager of the associa- 
tion, were John Beck, Jr., of the asso- 
ciation staff, L. E. Grimmer, National 
Refining Company, Findlay, Ohio, and 
E. F. Koch and N. D. Lawson, Petro- 
woe Refining Laboratory, State Col- 
ege. 


Phillips’ Chemical Products 
Department Adds Four Men 


The Chemical Products Department 
of Phillips Petroleum Company, Bar- 
tlesville, Oklahoma, has announced addi- 
tion of Walter A. Goldtrap, Dr. A. J. 
Dirksen, Sam P. Robinson and Dr. 
C. M. Himel to its staff. 

Goldtrap has been associated with the 
oil-refining industry for a number of 
years, with The Atlantic Refining Com- 
pany at Philadelphia, and with Arthur 
G. McKee & Company at Cleveland. He 
formerly was chief engineer of Blaw- 
Knox Construction Company, Pitts- 
burgh, and was project manager for 
Firestone Tire & Rubber Company dur- 
ing construction of the co-polymer unit 
at Lake Charles. 

Dr. Dirksen graduated at University 
of Illinois in 1938 and received a Ph.D. 
at University of Wisconsin in 1941. He 
has been associated with University of 
Chicago and Oldbury Electro-Chemical 
Company in research and development. 

Robinson is a graduate of Massachu- 
setts Institute of Technology, and has 
had supervisory experience in produc- 
tion and development with Michigan 
Chemical Company, Brunswick Pulp 
and Paper Comnany, and Swann Chemi- 
cal Company (Monsanto). Recently he 


was operating superintendent of the 
Mathieson Alkali magnesium plant at 
Lake Charles, until this plant was 


closed by Defense Plant Corporation. 
Himel holds a Ph.D. degree from 
University of Illinois, and has been with 
Barrett Division. Hé recently joined the 
Phillips organization, and now has been 
transferred to ‘the research department. 


Ferguson Executive 
Director INGAA 


John A. Ferguson became executive 
director of Independent Gas Association 
of America on January 1, and will open 
offices in Washington as soon as prac- 
tical. Ferguson is a law graduate of 
Indiana University, and after service 
overseas in the other world war became 
United States commissioner for the 
Eastern District of Missouri. Later he 
was with the finance department of the 
state, and since 1935 has been a mem- 
ber of the Missouri Public Service 
Commission. 
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API Plans Silver Jubilee 
At Chicago In November 


The twenty-fifth (silver jubilee) meet- 
ing of the American Petroleum Institute 
(postponed from 1944) will be held in 
the Stevens Hotel, Chicago, during No- 
vember, 1945. Plans were announced by 
the executive committee after its meet- 
ing at Washington following a meeting 
there of the board of directors which 
was in lieu of the membership meeting 
scheduled for 1944 and postponed at 
the request of the Office of Defense 
Transportation. Previously it had been 
hoped that the meeting could be held 
earlier in 1945. Progress of the war 
dimmed this hope, and the board decided 
that continued all-out support of the in- 
dustry’s task of supplying oil for victory 
still is the first duty: of every oil man. 
The directors hope that by November 
of this year victory will be so imminent 
as to justify holding the meeting, not 
only to hail the advent of peace but also 
to commemorate 25 years of service. ° 


Jefferson Chemical Selects 


Technical Personnel 


Dr. N. Neuhaus has been appointed 
director of research of Jefferson Chemi- 
cal Company, with L. P. Scoville as 
chief engineer, and J. M. Porter as 
Chemical engineer. These men, whose 
appointment was announced by P. M. 
Dinkins, vice president and general 
manager, will form the nucleus of the 
initial research, development and engi- 
neering program which is being planned. 

Dr. Neuhavs has been associated with 
The Texas Company for the past 12 
years in its producing and refining de- 
partments. Most of his activity has been 
in research in the company’s labora- 
tories at Beacon. New York, and Port 
Arthur, Texas. Scoville also has been 
with The Texas Company 12 years, in 
the engineering division of the refining 
department where he had charge of 
design of equipment. Porter has been 
with American Cvanamid Company 
since 1928, in various chemical engi- 
neering, research and production posi- 
tions, and for the past 4 years has been 
in the technical department. 

Jefferson Chemical Comnany is owned 
jointly by The Texas Company and 
American Cyanamid Company, and pro- 
poses manufacture of chemicals from 
petroleum in plants adjacent to larger 
refineries of The Texas Company. 


Pyzel, Shell Research 
Director, Retires 


Daniel Pyzel, vice president in charge 
of research and a director of Shell 
Union Oil Corporation, retired on Jan- 
uary 1 after 47 years in the oil industry, 
most of that time with Shell. His interest 
and active participation in many of the 
chemical developments of the industry 
has made him personally responsible 
for several technical advances. 


Adams Heads. General 
Petroleum Laboratories 


G. L. Adams has been named man- 
ager of General Petroleum Corpora- 
tion’s research laboratories at Los An- 
geles, replacing G. F. Olsen, Sr., who 
has retired. Adams has been with the 
company since 1925 and has been assist- 
ant to Olsen since 1941. J. A. Boege, 
who has been with the company since 
1920, has been appointed general super- 
intendent of laboratories. 








Perkin Medalist Fears 
Shortage of Chemists 


Greatly increased research prograp 
designed to “make up the lost time” 
improving the American standard 
living, will be launched by the chemia 
industry once its laboratories have be 
relieved of war duties, Dr. Elmer 
Bolton, chemical director of E, I, , 
Pont de Nemours & Company, sj 
January 5 in accepting the Perkin Med 
awarded him for outstanding aceo 
plishments in the field of industria] 
search. 

But he warned that this expansig 
faces the grave war-caused handicap 
a serious shortage of well-trained chey 
ists—“a shortage, I fear, that will } 
felt for a number of years.” 

“Since World War I, the chemical j 
dustry has made remarkable progres 
Dr. Bolton told members and guests { 
the American Section of the Society ; 
Chemical Industry at the Commodoj 
Hotel in New York, “due in a very in 
portant measure to the friendly attitu( 
of, the government toward researcj 
Granted a continuation of this attitud 
organized research will go on creatis 
new products, for what remains to } 
done is far greater than anything t 
has been accomplished in the past.” 

Speaking on the subject, “Du Po 
Research,” Dr. Bolton explained th 
this was a story that had never to 
knowledge been told in more than 
fragmentary way. As evidence of wh 
this research has meant, he commente 
that in 1942 almost half of the gro 
sales of the Du Pont company consist 
of products that either did not exist 
1928, or were not then manufactured 
large commercial quantities. 
























More Important than Dividends 


To show the importance attached | 
research in the Du Pont organizatio 
Dr. Bolton quoted the following remaj 
made to him in the depression days ( 
1932 by Lammot du Pont, then preside 
of the company: “You know, it is mot 
important to carry out research thant 
pay dividends.” 

Dr. Bolton, the 39th recipient of th 
Perkin Medal, which is one of t 
highest awards that can come to am 
in the chemical field, stressed that “ 
search becomes of service in the ord 
nary walks of life only when it can! 
translated into processes or produd 
which contribute to raising the scale 
living, to the improvement of health, 
the promotion of industry and agrict 
ture, atid to the national defense. 

“The great store of scientific knov 
edge which has been accumulated in ti 
past through the careful painstaking ! 
vestigations of countless scientists ) 
comes of value to society when reseati 
points the way to harnessing it to 
practical application. 

“It should be emphasized, howev¢ 
that the research oragnization is om 
part of the team necessary to bringt 
fruits of scientific work to the service 
mankind. It requires the wisdom # 
courage of management to make the! 
vestment, a capable engineering Ofg 
ization to design the plant, an able 
experienced production organization 
make material of marketable quality 
suitable cost, and a sales organization 
develop markets. 

“From the Colonial days down tot 
present, out patent system has beet 
great stimulus to research, and an 
centive to the creation of new produ 
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‘4| ~ CONSTANT-SUPPORT # HANGER 


WITH GRINNELL CONSTANT-SUPPORT HANGERS, weight transfer stresses are completely eliminated through- 
out the entire range of vertical movement. In operation the lever, turning on the iain pivot, balances 
the weight of a vertically shifting load. The change in moment arm with lever rotation is such that 
the product of the moment arm and the spring force is always constant and equal to the weight of the 
piping system. 























EXCLUSIVE FEATURES OF 
_ } GRINNELL CONSTANT-SUPPORT HANGERS 
days : Constant-support of piping in all “hot” 


-esidel 
is mo 


than t ' f Full safety factor of the supported system 
—- is always maintained. 

Non-resonant and energy absorbing. 

Mass produced from standard precision 


and “cold” positions. 


‘parts. 
Individually calibrated for each specific 
installation. 
grit Load adjustment features are incorporated 
into the design. 
— 3 models meet entire range of load-travel 
ing 4 | (a specifications. 
J <i J The rated capacity of each model varies 
t to Write for Data with the size of the springs used — the 
Book, “Grinnell overall dimensions of the hanger remain 
weve Constant-Support 
s of Hangers.” constant. 
ing t ' Minimum head room is required. 
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The elements this fabricated pipe is to con- 
duct have a temperature range which will 
color the piping from black to red, whenever 
in transport. However, the ability of these 
pieces to “take it” far exceeds the maximum 
heat stresses that will be imposed. 










The ability of this piping properly reflects 
the ability of the fabricators. Since Associated 
has produced vast amounts of all types of fab- 
rication, it may be considered logically as the 
organization which can handle, with smooth- 
ness and dispatch, your industrial piping re- 
quirements ...Call Associated. 















ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street @ Los Angeles 11, California 


















| pany since 1930. 
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and: processes. Large expenditures such 
as were involved in developing neoprene 
and nylon, for example, were justified 
because of the patent protection it was 
possible to establish. Were it not for 
this protection, the stimulus to researgh 
and invention would be greatly dimip. 
ished, whether by an individual, by smal] 
business, or by so-called big business, 

“There is one other element that’ 
should be mentioned. It is public sy 
port and favor, which must be earned, ff 
must be earned by operating in the pub. 
lic interest. Without it the team effort js 
foredoomed.” 

Dr. Bolton pointed out that the re 
search which developed both neoprene 
and nylon was carried out during t 
years of business depression. He & 
that “the fortunes of a research organ. 
ization should not follow a profit-and- 
loss curve.” 

Since the advent of organized indus. 
trial research, he continued, modern ip 
dustry has advanced human knowledge 
in a way that was previously impossible, 
and “beyond that, it converts the newly 
gained knowledge into a higher standard 
of living far more quickly and ona 
larger scale. 

“Today, the achievements of modern 
industrial research have led the Amer- 
ican people not only to accept the new, 
but to expect and demand it.” 

Dr. Norman A. Shepard, chairman of 
the American Section of the Society, 
presided at the dinner. 

Dr. C. M. A. Stine, who was awarded 
the Perkin Medal in 1940, discussed Dr. 
Bolton’s professiona! accomplishments. 
Foremost among them were his leader- 
ship in the development of neoprene, 
the first. general-purpose synthetic rub- 
ber, and his direction of nylon research. 

Lammot du Pont spoke of the per- 
sonal side of Dr. Bolton’s career. Dr. 
Bolton was born in Philadelphia, and 
studied at Bucknell University, Harvard, 
and at the Kaiser Wilhelm Institute fur 
Chemie, Berlin. He began work with the 
Du Pont company in 1915 as a research 
chemist at the experimental station. He 
has been chemical director of the com- 
was founded in 


The Perkin Medal 


| 1906 in commemoration .of the fiftieth 


anniversary of the coal-tar color indus 
try and was first awarded to the em- 
nent English scientist, Sir William 
Henry Perkin, the inventor of aniline 
dyes. The society has selected a medalist 
each year since then. The award may be 
made to any member of the chemical 
profession residing in the United States. 
It is made for “outstanding work in ap- 
plied chemistry done at any time during 
his career, whether this work proved 
successful at the time of the execution 
or publication, or became valuable @ 
development of the if 
dustry.” 


FPC Denies Seeking 
Natural Gas Control 

The Federal Power Commission has 
assured the Interstate Oil Compact 
Commission and conservation author 
ties in the several producing states that 


| the government agency has no desire 


to extend its jurisdiction to cover pro 
duction. of natural gas or otherwise I 
vade the field of state conservation 
authorities. The statement followed 4 
meeting of the compact commission at 
which the question of interstate move 
ment of natural gas was a major sub 
ject of discussion. 
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e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 


Screen 


e Readily Removed Steel Blow- 
Off Bushing 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 


e Reasonably Priced 


e 6 Sizes from %" to 2” for Pres- 
sures up to 600 Ibs 


e Many Thousands in Service 
@ Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 





yg A vocae ae YARNALL-WARING COMPANY 
i 128 Mermaid Avenue PHILADELPHIA 18, PA. 


See page 1023 of the 
1944 Refinery Catalog 


WAY STRAINERS 





J 
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‘Gas System, Alva. 








Oklahoma Utilities Group 


Elects Kennedy President 

D. S. Kennedy, Oklahoma Gas § 
Electric Company, has been name 
president of Oklahoma Utilities Asgo. 
ciation. He succeeds E. C. Joullian oj W | 
Consolidated Gas Utilities Corporation, 
A. F, Potter, The Gas Service Com. 
pany, Bartlesville, and S, I. McElhoes, 
Public Service Company, Chickasha 
were elected vice presidents; E, € 
es treasurer, and Miss Kate A 

iblack, Oklahoma City, sercetary. Dj. 
rectors elected include A. L. Farmer, 
Northern Oklahoma Gas Company, 
Ponca City; J. C. Happenny, Okla. 
homa Power & Water Company, Sand 
Springs; E. C. Joullian; R. K. Lane 
Pyblic Service Company of Oklahoma, 


4 Tulsa; S..I. McElhoes; J. Y. Wheeler, 


Lone Star Gas Company, Sherman, 
Texas; and W. L. Woodward, Zenith 











Jersey Standard Names 


Miller to New Sales Post 

J. A. Miller has been appointed to the 
newly created position of coordinating 
the domestic and foreign advertising 
and sales promotion activities of Stand- 
ard Oil Company (New Jersey). He 
has been advertising-sales promotion 
manager of Esso Marketers since 194l, 
and has been succeeded in that position 
by R. M. Gray. 

Miller. attended Mercersburg Acade- 
my and Kenyon College, from which he 
joined George Harrison Phelps Adver- 
tising Agency of Detroit. He joined 
Esso Marketers in 1934 to take charge 
and was made assistant manager in 1937 
of advertising production and creation, 
and manager in 1941. 

Gray attended Indiana University and 
University of Texas and had seven years 
in the advertising agency business be- 
fore joining Esso Marketers in 1934 to 
do field work for the advertising-sales 
promotion department. In 1936 he was 
placed in charge of media, handling 
newspaper and outdoor advertising. He 
advanced to assistant manager of the 
advertising-sales promotion department 
in 1942. 
















J. A. MILLER 
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Zenith § With a broad background of experience 
in Application Engineering, VINSON 
SUPPLY COMPANY offers the services 
of seven Fisher Trained Engineers trav- 
eling out of the Tulsa, Dallas, Amarillo 
eee and Odessa offices . . . men that can 
) Heggve YOU valuable assistance in select- 
motion ing the proper Fisher Equipment for the 
til SPECIFIC PROBLEM involved. 


osition 
TUBE-TURNS 


Tees, Reducers, Flanges 
and Welding Caps 


“| For Critical Applications 
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Ws CHASE 
nding = “Antimonial Admiralty’’ ABILITY is vital—FISHER LEVEL-TROLS being used on con- 
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Standard Brass Products any liquid reaching the compressors. 
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A Lunkenheimer 
complete facilities are 
at your service. 


BRONZE, IRON, STEEL, AND COR- 
ROSION RESISTANT ALLOY VALVES 
—125 TO 2500 LB. S. P.; BOILER 
MOUNTINGS, LUBRICATING DE- 
VICES, AIRCRAFT FITTINGS. 


Distributor is 


LUNKENHE/IMER Fae * 
st -ERPORMANCE | 


ee OMES FROM ‘SUPERIDR’ 


THE RESULT OF 
LONG ACCUMULATED 
EXPERIENCE, PLUS 
QUALITY STANDARDS 
RIGIDLY MAINTAINED 





HE'S INTERESTED IN 
TEN THOUSANDTHS 
OF AN INCH 
If ports donot meosure 
up to the stringent re- 
quirement for oaccu- 
racy they never enter 
a Lunkenheimer Valve. 


— Fig. 2125 


For over three quarters of a century, Lunkenheimer has 
specialized in the manufacture of valves... 
and dependable valves which scientific design, engineering 
knowledge, and fine mechanical skill can produce. 


the most efficient 


“Quality” is a living ideal at Lunkenheimer—guiding every 
operation from design to final assembly. Maintenance men 
well know that quality. Through long experience they've 
come to rely on Lunkenheimer Valves for the best in per- 
formance at lowest maintenance cost. 


located near you. His 












ESTABLISHED 1862 


THE LUNKENHEIMER &: 


— QUALITY’ =— 
CINCINNATI 14, OHIO. U.S. A. 


NEW YORK 13 CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13.N. Y. 
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Two New Jersey Standard 
Pipe-Line Units Merged 


Interstate Oil Pipe Line Company has 

been formed to operate the consolidated 
pipe-line facilities of Standard Oil Com- 
pany of Louisiana‘and Oklahoma Pipe 
Line Company. W.°R. Finney is presi- 
dent of the new company which will 
have headquarters at Tulsa, with L. F. 
Kahle as executive vice president: 
Bruce Ramsey vice president and man- 
ager of the northern division, Tulsa, and 
Smith W. Day, vice president and man- 
ager of the southern division, Shreve- 
port. The consolidation involves 26 
miles of trunk lines, principally across 
Oklahoma, Arkansas and Louisiana to 
the refinery and terminal at Baton 
Rouge. Other trunk lines and 900 miles 
of gathering lines are in the Rocky 
Mountain area, Illinois and Mississippi. 
The Oklahoma company was subsidiary 
of Standard Oil Company of New Jer- 
sey, and the Louisiana company was, 
and the new company is, subsidiary of 
Standard Oil Company (New Jersey), 
Merging of these pipe-line units is in 
line with simplification of the corporate 
setup announced some weeks ago where- 
by Standard Oil Company of New Jer- 
sey absorbed its affiliate Standard Oil 
Company of Louisiana, effective Janu- 
ary l. 

Finney is a mechanical engineering 
graduate from Stanford University and 
started as a roustabout in 1914, and was 
an engineer with Pan American Petro- 
leum & Transport Company when its 
foreign properties were bought by the 
Jersey company. Kahle started with 
Jersey subsidiaries in 1924 as a laborer, 
after graduating from Iowa State Col- 
lege as an engineer. After rising to chief 
engineer of Cia. Transcontinental Pe- 
troleo, from 1935 to 1941 he was chief 
engineer for Standard Oil Company of 
Venezuela, and then superintendent of ] 
Caripito terminal. In 1943 he was loaned 
to the Navy. as a consultant. 

Paul Griffin, who has been president 
of the Oklahoma company, has retired. 





























































E. C. McKEEVER 


Recently advanced to president of Pan American 
Petroleum & Transport Company 
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ident Corrosion 
tired. Resistant 
WHERE UTMOST RESIST e action of strong chemicals is No 
RE UTMOST RESISTANCE t0..the act ee Se Contamination BAR OF WHAT? 
required, “National” carbon and graphite and “Karbate” products 
High or Low Carbon, Graphite, or 






excel. This means for heaters and heat exchangers. For pipe, tubes, 
fittings, pumps, valves. For tanks, tank linings and furnace linings. 


For flooring and porous products. For innumerable other applica- Resistant to 
tions Thermal Shock 


In many of these, “Karbate” material is used. “Karbate” equip- ‘ Easy to 
ment, in addition to being impervious to seepage of fluids under — 
pressure, has adjustable properties, according to whether carbon or 
graphite is the base. Specifically, the properties of carbon, graphite pore 
or “Karbate” products can be prescribed for your particular re- or 
quirements. 


“National” carbon, graphite, and “Karhate” specialty products 
and structural shapes today solve industrial problems because no 
other material matches their uniquely combined physical, chemical, not Wet by 
and electrical properties. Molten Metal 


Heat Transfer “Karbate” material... 


of coursc! 










No Deformation 
at High Temperature 










NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


luce) 
General Offices: 30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


The registered trade-marks “National” and “Karbate” New York, Pittsburgh, San Francisco 
distinguish products of National Carbon Company, Inc. : 





Keep Your Eye on the Infantry ... 
The Doughboy Does It! 







rican 

















January, 1945—A Gulf Publishing Company Publication 









Oil-Cost Study Planned 


A P i ctogr aph By OPA Advisory Group 


Office of Price Administration, spurred 

on by the report of the Congressional 

OF FFFICIENT DUST DISTRIBUTION small business committee and a group 

of oil producers, has set in motion plans 

for a study of oil-production and refin- 

ing costs. Petroleum Industry War 

Council, Independent Petroleum Asso. 
ciation of America and National Stri 

per Well Association have been asked 

to suggest personnel of the committee 


ae S_.)CURee of 12 to 21 persons who will make the 

| xg study. This committee is to meet as 
soon as its members are selected, and 

amp ~~ it is hoped to have the report in % 
days. OPA has ready a questionnaire to 


an 2 
— = propose for the committee’s adoption, 
and suggests 15,000 copies be sent out 
‘| : in hopes of getting 3000 returns for 
; study. 


OPA officials are resentful of criticism 











Figure 2— Unit-Chamber Manifold. 


never vad by nae, oteney in some quarters that proper price ad- 
uneven ° s, M4 
ring wns ae nsweraf enter, Jug | JUstments have not been made, contend 
. erosion © s. 
ann bucser cties duntetee oh ted ; ey: aE } | in cases presented to it where the strip- 
end ges to all cyclones. A Buell feature. per-well subsidy is not sufficient. It is 


fearful, too, that end of the war in 
Europe might precipitate a price break 
that would be harmful to owners of 
stocks produced under an_ increased $0 
price. OPA also faces the dilemma of 
increasing prices for the benefit of weak 
operators without increasing profits of PR 
efficient ones—and also not increase the 
price to the consumer. Some OPA of- 
ficials believe the best solution is more 
subsidizing, as in the case of govern- 
ment absorption of the increased cost 
of overland transportation to the East. 


| It was pointed out that the inquiry 
must bring up cost of exploration and 
development and thus provide the 
Treasury ammunition for another attack 
on the depletion allowance. Also it was 
noted that another questionnaire is go- 
ing out just when business is busy with 


f& 
e 
é 
tax and year-end financial matters. e 
e 
& 
® 














Chemicals Wanted 


} 

| 

The National Registry of Rare | 
Chemicals, Armour Research | 
Foundation, 33rd Federal and 
Dearborn Streets, Chicago 16, Illi- | 
nois, has received urgent requests | 














for the chemicals listed below. If 





° B 1 Desi ELIMINATES CLOGGING | anyone has one or more, even if 
vel esign only in one gram quantities, please | . 
Every engineer and * MINIMIZES EROSION inform the Registry. 
operating executive 2,2,3,3-Tetramethylbutane. 
p have a eee , ; | 2,3,3-Trimethylpentane. + | 
me ons aoe The scientific development of inlet manifolding for | 1,1,3-Trimethyl cyclopentane. 
we as his guide int. . : 1,2,3-Trimethyl cyclopentane. 
selection of therightdust multiple unit cyclone dust collectors has played an all — 12 4-Teieutiey| cyclopantans. | 
collection. equipment. important part in the uniform distribution of both gas 2,2-Dimethyl pentane or hexane. | | 
: . : : 3,3-Dimethyl pentane or hexane. 
and dust in cyclone collectors. How proper manifolding Ba Stenataers eemeiae. 


, 


is achieved in Buell Dust Recovery Systems is shown in 
the pictograph on this page. What happens when the 


1,1-Dimethylcyclopentane. 
1,1-Dimethyl cyclohexane. 
: 1,2-Diamino butane, hexane, or 


| 








dust load is not uniformly distributed, and how serious | octane. @ | 
these disadvantages may be, is best described in the | Diallyl maleate or fumarate. 

. : Alkyl substituted ethylene ox- | 
bulletin shown on this page, from which these two | ides. | 
manifold sketches were taken. ener piperidine or morpho- | 

ine. 


2-Isopropyl benzoic acid. 
Methane disulfonyl dichloride. 
1-Phenyl-l-methyl glycidol. 


BUELL ENGINEERING COMPANY, INC. 


| Methyl or ethyT fluoride. 
Suite 5000, 6 Cedar Street, New York 5, N. Y. | 











Sales Representatives in Principal Cities Pentamethylene glycol. 
Sodium ferrite. TH! 
DESIGNED TO DO A JOB, NOT, JUST TO MEET A “SPEC” | 
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re hest exchonsty00-pounds pressure: 
4 STEW alloy ont nor pounds 
Fini 
‘ made f 
Be qube-suppe"t castings 
SOME ALLOY CASTINGS 
PRODUCED IN THE BzW FOUNDRY 
@ Oil Still Tube Supports re 
@ Soot Blower Elements C 
@ Heat-Treating Furnace Parts 
@ Lead-Melting Wire Annealing Pots 
@ Cement Mill Castings 
@ Paper Mill and Chemical Plant Castings 
@ Boiler Castings 
e : rts cast of E 
@ Tube Supports sa. ereen ot pavetont pe 
© Boies SPECIAL ALLOY CASTINGS 
Besides the standard B&W alloy castings, Babcock & Wilcox <an produce special 
% impellers alloys to any commercial specifications, such as: 
ELVERITE —a chilled-cast-iron weed in equipment for reduction processes on 
a Oil Burner Nozzles rock products, ores and similar highly abrasive eee 
ADAMANTINE—«a superior grade of 9 chr steel, in cast or 
forged shapes and recommended in services where resistance to abrasion, 
a Rolling Mill P lugs great strength and machinability of wearing surfaces are required. 
3 ; | $-57-T 
THE BABCOCK & WILCOX CO,, 85 LIBERTY STREET, NEW YORK 6, N. Ve 
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DIGEST OF UNITED STATES PATENTS | 


On Refining of Hydrocarbons 
Compiled by HEINZ HEINEMANN 








U.S.P. 2,330,054. Refining of Mineral 
Oils. H. J. Hibshman to Standard Oil 
Development Company. 

In a countercurrent solvent treating 
process the feed oil is introduced into 
the bottom of a primary treating zone 
and a solvent selected from the class 
which has a preferential selectivity for 
aromatics (e.g. liquid sulfur dioxide) is 
introduced into the top of the primary 
treating zone. Conditions to secure phase 
separation are maintained, withdrawing 
a solvent extract phase from the bottom, 
a phase containing the most paraffinic 
constituents from the top, a raffinate 
pies comprising ‘paraffinic constituents 

rom an intermediate point. The raffi- 
hase is treated and the solvent 
recovered and the solvent 
extract phase subjected to treatment 
with ‘paraffinic constituents from the 
phase withdrawn from the top of the 
primary zone in a secondary treating 

zone under conditions to produce a 

secondary solvent extract phase, the 

constituents of which are highly aro- 
matic in character. 


U.S.P. 2,332,793. Refining of Mineral 
Oils. E. C. Hermann to Standard Oil 
Development Company. 

A process for the refining of mineral 
oils separated from acid sludges secured 
in the treatment of a feed oil with a 
mineral acid is described which com- 
prises treating the oil with an added 
dilute sulfuric: acid solution havirg a 
concentration in the range from about 
0.5 to about 3.0 percent in an initial 
stage, separating the oil from the dilute 
acid solution and washing the oil in a 
secondary stage with water. 


U.S.P. 2,333,294. Treatment of Gasoline. 
J. A. Chenicfk to Universal Oil Prod- 
ucts Company. 

Valuable properties of cracked gaso- 
line are preserved by adding to the 
distillate a gum inhibitor together with 
a relatively minor quantity of a sub- 
stituted alkylene diamine. Phenolic in- 
hibitors are preferred and diamines are 
added in amounts of approximately 
0.0001-0.01 percent of the gasoline. 


nate 
therefrom 


U.S.P. 2,333,648. Treatment of Hydro- 
carbons. A. V. Grosse and C. B. Linn 
to Universal Oil Products Company. 
Fluorine-containing liquid hydrocar- 

bon product from an alkylation process 

using a catalyst containing hydrogen 
fluoride is contacted with substantially 
anhydrous granular aluminum fluoride 
at a temperature generally above 100° 
C. and preferably at about 300° C. and 
at a liquid space velocity of between 
about 1 and 5 under conditions such 
that substantially no decomposition of 
the alkyl~product occurs due to crack- 
ing or to other undesirable reactions. 

At higher temperatures which generally 

do not exceed 400° C., higher space 

velocities are employed. A_ preferred 
catalyst is prepared by mixing about 

95 percent by weight of anhydrous alum- 

inum fluoride powder with about 5 per- 
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cent by weight of powdered graphite 
and pelleting the mixture. 


U.S.P. 2,333,649. Treatment of Hydro- 
carbons. A. V. Grosse and C. B. Linn 
to Universal Oil Products Company. 
Liquid hydrocarbons containing or- 

ganic fluorine compounds deriving from 

an alkylation procedure in the presence 
of a catalyst containing hydrogen 
fluoride, are contacted with a fluoride 
of a metal of group 2 of the periodic 
system and preferably with a fluoride of 
a metal of the calcium group. 


U.S.P. 2,334,378. Hydrocarbon Treat- 
ment. C. W. Berger to Globe Oil & 
Refining Company. 

Cracked distillate is intimately con- 
tacted in the liquid phase with an acid 
of phosphorus, the acid treatment being 
carried out under conditions sufficiently 
mild so that the distillation range of the 
material undergoing treatment is sub- 
stantially unaffected but within a tem- 
perature range sufficient to bring about 
desired improvements. The acid -treat- 
ing step is carried out at a temperature 
above approximately 0° F. but below 
200° F. and preferably between 32 and 
130° F. Acid of 50-85 percent strength 
is used in a concentration of 0.05-0.5 
percent H;:PO, by volume of the dis- 
tillate. 


U.S.P. 2,335,006. Process of Refining 
Mineral White Oils. A. P. Giraitis to 
Standard Oil Development Company. 
Petroleum oils of lubricating oil con- 

sistency are treated with sulphuric acid 


‘of concentrations between 93 percent 


and 20 percent fuming in a series of 
additions to remove substantially all 
unstable and color-forming bodies. The 
oil is neutralized with an aqueous alka- 
line solution, the aqueous phase is sep- 
arated and the oil is treated with about 
50 percent aqueous alcohol mixture (e.g. 
isopropyl alcohol) to remove sulfonate 
soaps. The alcohol and water is removed 
with steam and air. The oil is then 
treated with amphoteric metal halides 
(such as 0.5-1 percent AICI, FeCls, 
ZnCl, SnCl:) the sludge separated, the 
resultant oil treated with an anhydrous 
alcoholic solution of 0.01-0.1 percent of 
caustic alkali, An after treatment with 
clay may follow. The metal halide treat- 


ment is carried out at 75° C. for 30 
minutes, the following caustic wash at 
120° C 


U.S.P. 2,336,589. Method of Refining 
Hydrocarbon Liquids. M. Bonotto to 
Dorothy Di Frasso. 

A method of refining and utilizing 
hydrocarbon liquids containing soluble 
gums, resins and heavier components is 
claimed, which consists in providing a 
dispersion of suc hydrocarbon liquid 
in water, then ti ating the dispersed 
liquid hydrocarbon with a solution of a 
metallic hydroxide in an aqueous solu- 
tion of a strong alkali adapted to render 
the gums, resins and heavier components 
insoluble in said hydrocarbon liquid, and 


















then separating such insoluble com- 
ponents and water from the hydrocar- 
bon liquid. 


U.S.P. 2,338,142. Gasoline Filtering 

Process. B. V. Stoll. 

Petroleum vapors from a still are 
fed directly into and upwardly through 
a combined filtering and catalyzing 
chamber containing bone charcoal in 
addition to a catalyzing agent. The pro- 
portions of the components depend on 
the charge stock. From the catalyzing 
chamber the vapors are passed into a 
fractionating tower and the overhead 
fraction from this tower is _ passed 
through a condenser and a caustic or an 
alkali wash to a storage tank. 


U.S.P. 2,338,941. Process of Refining 
Mineral Oils. R. D. Howard to Petro- 
leum Research Corporation. 
Relatively low-boiling petroleum dis- 

tillates containing deleterious contam- 

inants including sulfur compounds, are 
refined by subjecting hot vapors of the 
distillate to the conjoint action of small 

proportions of oxygen and water (e.g. 

0.176 pound of oxygen per barrel of 

raw distillate). The reaction products 

are separated from the vapors and the 
vapors are, while still hot, passed through 

a permeable mass comprising solid con- 

tact material containing oxidized metal 

whereby a sweetening effect is obtained. 

Oxychloride complexes or zinc are 

particularly effective. 


U.S.P. 2,339,889. Refining of Minerai 
Oils. B. R. Strickland to Standard Oil 
Development Company. 

Oils containing undesirable constitu- 
ents, such as sulphur-containing com- 
pounds, mercaptans, naturally occurring 
phenols and naturally occurring naph- 
thenic acids are contacted with an alkali 
metal alcoholate. The mixture is sep- 
arated into an oil phase and an extract 
phase. The solvent is distilled from the 
extract phase, the resulting product 
diluted with water, the aqueous mixture 
stripped with steam to remove the 
mercaptans, the stripped product re- 
acted with carbon dioxide to liberate 
phenols and the residue acidified to sep- 
arate naphthenic acids. An alcoholic 
solution of alcoholate in a concentration 
of from 10-20 percent is preferably used. 


U.S.P. 2,342,630. Refining of Lubricating 
Oils and Simultaneous Refining of 
Gasoline Type Motor Fuels There- 
with. W. E. Forney to Cities Service 
Oil Company. 

Motor-fuel distillate containing un- 
saturated hydrocarbons is mixed with 
a lubricating oil and phosphorus pent- 
oxide, the mixture is heated to 275-425° 
F. and held under a pressure of 250-275 
pounds per square inch for an extended 
period. Fhe unsaturated hydrocarbons 
are polymerized and dissolved in the 
lubricating oil. The phosphorus pent- 


oxide is separated from the oil mixture © 
the. 


which is fractionated, removing 
motor fuel as an overhead cut and the 
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OFFERS MANY ADVANTAGES 


ig. «ROM THE SMALLEST TO THE LARGEST, 
in Bese RELIABLE TURBINES HAVE — 
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on 
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a Indestructible One Piece Wheel 
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Large Radial and Axial Clearances 
ing i 


Double Rim Protected Blading 


the Dependable and Durable Governor 


all 


cts Heavy Dust-Proof Bearing and Governor Housing 


the 

igh 

n- i 

tal J independent Overspeed Trip with Separate Valve 
are 


» Sturdy Casing Design 


Oil 


tu-  B Strong and Easily Inspected Steam. Strainer 


m- 
ing 
»h- 


ali Bi Sight Oil Level Gauges 


a Action of steam in Terry wheel turbine. The 
the steam issues from an expanding nozzle at 
2 Individual Nozzle Control high velocity and enters the side of the wheel 
the bucket in which its direction is reversed 180°. 


sic Hinly Accessible Construction, Which Makes In- Ae Oe ee ee ee eee 


; [ the available energy, the steam is caught in 
lic ipection of the Interior Parts a Simple Matter @ stationary severing chaniner ania 


ed again to the wheel. This process is repeated 
= several times until practically all of the useful 
of energy has been utilized, 


re- 


Full Details ask for Bulletin $-116 
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Wake your next pipe line 
building a BRADEN! 


From your specifications Braden engineers will design 
sectiona! steel buildings to meet your particular require- 
ments—complete with hand operated traveling cranes 
and hoists and any additional light structural steel ac- 


cessories you may wish to incorporate. 


Ample head room, proper lighting and adequate ventila- 
tion will be provided for the service and climate in which 
the buildings will be used. 


Experienced Braden engineers will 


gladly give you their assistance. 


WRITE FOR CATALOG 


BRADEN Steel BUILDINGS 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. Tulsa 3, Oklahoma 
Subsidiary of MOORLANE COMPANY 
Branch Offices: Houston and Dallas, “Texas. 
Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., 
Odessa, Tex., Oklahoma City, Okla., Cleveland, Miss. 
Export Agent: Russell D. Heath, 50 Church St., New York, N. Y. 






















lubricating oil together with dissolved 
reaction products as bottoms. A ratio of © 
Y% to 1 pound of prance pentoxide 
per barrel of oil mixture is recom. 
mended. 


U.S.P. 2,340,939. Refining Mineral Oils, 
C: Davis, J. J. Savelli and J. L 
Franklin to Standard Oil Develop. 
ment Company. 

Undesirable alkaline materials can be 
removed from mineral oils, particularly 
fuel-oil stocks such as crude residual, 
or lube-stock residua, by contacting the 
mineral oils at temperatures above 4007) 
F. and preferably at 650-900° F. with @ 
contact clay which has previously been® 
used in decolorizing and removing acid 
bodies from an acid-treated mineral oil 















































U.S.P. 2,341,567. Process’ for Removing’ 
Fluorine from Hydrocarbon Distil.) 
lates. F. C. Moriarty to Universal @ 
Products Company. 


Hydrocarbon distillates produced by 
catalytic alkylation in the presence of 
active fluoride catalysts are treated with 
calcium carbonate and particularly with 
limestone to remove fluorine. The treat 
ment takes preferable place at 150-600" 
F. and 15-1000 pounds per square inch 
pressure. A mixture of bauxite and lime 
stone in which these materials are used 
in ratios of 10-90 percent of each other 
is recommended. 






















U.S.P. 2,346,401. Treating Hydrocarbons, 
W. B. Shanley to Universal Oil Prod} 
ucts Company. 7 
The vapor-phase treating of cracked 

gasoline with adsorbent agents, both 

natural and synthetic, is improved } 
increasing the temperature of the treat 
ment as the activity of the adsorbent 
decreases by introducing heated hydro 
carbon distillate boiling above the gaso 

Jine-boiling range and mixing it with the 

yasoline containing vapors prior to im 

troduction to the treating zone. 






































U.S.P. 2,346,734. Refining of Mineral 
Oils. H. J. Dempsey to Standard Oil 
Development Company. 

The invention relates to the refining 
of petroleum oils for the removal of ob- 
jectionable color bodies therefrom and 
for the segregation and recovery of 
naturally occurring naphthenic acids 
The oil is contacted at 100-200° F. m 
the liquid phase with a catalyst com 
taining chromium oxide as active i 
gredient. The catalyst is then removed 
and contacted with a primary solvent 
(low-boiling hydrocarbons) to remove 
color bodies. It is thereafter contacted 
with a secondary oxygenated solvent 
(ketones and/or alcohols) which re 
moves the naphthenic acid constituents. 


















U.S.P. 2,347,945. Treatment of Hydro- 
carbon Materials. F. E. Frey to Phil- 
lips Petroleum Company. 
According to this invention, organic 





fluorine compounds are removed from ga 
hydrocarbon materials containing them en 
by contact with solid porous materials. sio 
Suitable contact materials include those af 


known to be active as hydrogenation 
or dehydrogenation catalysts, such a@ . 
alumina gel, activated alumina, dehy- 
drated ba-1xite, chromium oxide, metals lar 
of the iro: group and especially finely : 
divided» nickel deposited on an_ inert 
support. The contact materials adsorb 
preferentially organic fluorine com- 
pounds both in liquid and vapor phasé 
When using bauxite a temperature Dé 
tween 70 and 550° F. is preferred, a 
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Phantet refinery engineer dreams of starting from 
scratch and —s the perfect refinery. The 
eally laid out to a master 


entire project would be 1 
plan. All equipment would be of the best obtainable 


quality—brand new—and of highest efficiency. That is 
close to what happened in building the new Cities Serv- 
ice Refinery at Lake Charles. 

This plant can turn out daily enough 100-octane 
gasoline for a 1000-bomber raid over Germany plus 
enough ordinary gasoline to move three armored divi- 
sions 100 miles. What’s more it can produce butadiene 
in quantities to supply one-tenth of the nation’s nor- 
mal rubber demands. 

In building this huge refinery, one of the world’s 
largest, 4,455 tons of NATIONAL Pipe and SHELBY Seam- 
less Tubing were used. This is by far the major portion 
of all the pipe and tubes used in the plant. - 
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Lake Charles Refinery of Cities Service Refining Cor- 
poration, one of the world’s largest and most modern. 
Approximately 4,455 tons of NATIONAL Pipe and 
Tubing were used in its construction. « 





NATIONAL Pipe and Tubes were chosen for a number 
of reasons: their record for reliable performance is 
unsurpassed—NaTIONAL makes all types and sizes and 
has the plant capacity to turn out large quantities of 
uniformly high quality material. The seamless process 
of manufacture itself results in superior pipe because 
there are no welds, no longitudinal lines of potential 
weakness. 

Our Bulletin No. 26, “Technical Data for Refineries,” 
contains complete specifications on all available types 
of NationaL Pipe and Tubing for this application. 
Write today for a copy. a) 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Export Company, New York 






plow, Reseatch Protects Users of 
iT 


hese Chromium- Nickel Castings 


Users of Amsco Alloy oil still 
parts are aided substantially by 
the Brake Shae research organ- 
ization, which is working cease- 
lessly to develop greater service 
potentialities from the company’s 
products. 

Below is pictured the new Ex- 
perimental Foundry at Mahwah, 





R-549 Amsco Alloy F-10 drum liner «nd 
damper door; ports of the air control register 
for a combination gas and oil burner, used in 
@ heater unit by a refinery. Bottom of door is 
subjected to radiant heat from flame below. 
Maximum temperature is about 1800° F. 


New Jersey, with the building 
housing the Metallurgical Lab- 
oratory adjoining it at the right. 

Although only experimental work 
is carried on, this is a full-sized 
foundry capable of produc- 
ing castings up to 2,000 
pounds, 

’ For’ the petroleum eS 
industry, the research 
conducted 
within these 
walls has borne 
fruit in the 
form of Amsco 
Alloy castings, 
which give 
maximum serv- 


AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, IIMinols 





ice under conditions encountered 
in oil stills. This chromium-nickel 
alloy retains substantial load car- 
rying strength at high tempera- 
tures, resists the corrosive action 
of gases, and provides complete 
protection against rapid deterio- 
ration from repeated heating and 
cooling. Amsco Alloy is made in 
a number of grades to meet vari- 
ous conditions of heat and cor- 
rosion. 

Amsco Alloy castings are low- 
ering replacement costs and re- 
ducing shutdown time in such oil 
still applications as tube supports, 
brick hangers, damper doors, 
tube sheets, burner nozzles and 
hot oil pump parts. In many re- 
fineries the use of Amsco Alloy 
castings is recognized as the 
most effective insurance against 
production delays caused by the 
premature failure of such parts. 


Se 


A-337 Amsco Alloy tube hangers, 
brackets and tube sheets. 





POUNDERS AT CHICAGO HEIGHTS, AL, NEW CASTLE DEL; DENVER, COLO.; OAKLAND, CALIF; LOS ANGELES, CAUF.; ST. LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 


—— 





plying sufficient pressure to maintain 
liquid phase. 


U.S.P. 2,348,290. Stabilized Motor Fuel, 
E. E. Gilbert to Tide Water: Asso. 
ciated Oil Company. 

Alkyl substituted amino dipheny] 
amines and more specifically amino 
diphenyl* amines in which one pheny! 
nucleus is amino substituted, possess 
outstanding inhibitor properties for the 
development of gums in gasoline. 


U.S.P. 2,348,745. Treatment of Hydro- 
carbons. F. C. Moriarty to Universal 
Oil Products Company. 

The properties of hydrocarbon oils 
such as gasoline can be substantially 
improved by treatment with marl under 
temperature conditions such that the 
desired refining effect occurs without 
substantial decomposition of the hydro- 
carbon oil. A temperature in excess of 
500° F. and preferably above 650° F. 
but below cracking temperature is suit- 
able. The marl should be dried by heat 
treatment prior to its use. 


U.S.P. 2,350,145. Motor Fuel Composi- 
tion. W. J. Backhoff, N. D. Williams, 
J. F. O’Laughlin, H. L. Moir and 
J. S. Yule to The Pure Oil Company. 
A composition useful as a gum sol- 

vent is described which comprises a 
minor but substantial portion of hydro- 
carbon vehicle boiling within the range 
of 350-850° F. and having good wetting 
and penetrating characteristics with re- 
spect to gum of the type deposited 
from motor fuels, aliphatic alcohols 
above 350° F. having gum solvent prop- 
erties at elevated temperatures, and not 
less than 5 percent by volume of ma- 
terial boiling below 350° F., having gum 
solvent properties at normal tempera- 
tures and selected from the group con- 
sisting of esters of aliphatic acids, ali- 
phatic ketones and aliphatic alcohols. 


U.S.P. 2,350,176. Method for Treating 
Hydrocarbon Oil. T. L. McNamara 
and L. M. Henderson to The Pure 
Oil Company. 

Weakly acidic substances are removed 
from hydrocarbon liquids by contacting 
the liquids with aqueous alkali metal 
hydroxide solution to which has been 
added sufficient material selected from 
the group consisting of acid oil and the 
reaction product of alkali metal hydrox- 
ide and acid oil. From this acid oil those 
constituents have been removed which 
are soluble in aqueous alkali solution 
having a pH greater than 7 but not 
substantially greater than 9, to enhance 
the ability of said alkali metal hydroxide 
solution to extract acidic substances 
from the liquids. 


U.S.P. 2,351,445. Refining Mineral Oil 
with Clay. W. M. Morgan to Standard 
Oil Development Company. 

Clays which have previously been 
used to neutralize and decolorize oils 
substantially free of asphaltic and 
resinous materials may be reused in ad- 
mixture with fresh clay for this same 
purpose without having first been re- 
generated. The ratio of unregenerated 
used clay to fresh clay in such a mixture 
which is employed for neutralizing an 
decolorizing oils preferably ranges be- 
tween about 0.5:1 and 2:1. 


U.S.P. 2,352,064. Refining Mineral Oil. 
C. Zerbe to The Alien Property 
Custodian. j 
A practicaily complete reactivation 

of spent clays can be achieved by treat- 
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From unique simplification 





ot elecloomie struments, 


Advanced design, based entirely on electronic techniques, gives DYNALOG 
instruments unequalled combination of Sensitivity, Speed, and Accuracy 


For the first time, the possibilities of high all-around 
performance plus mechanical simplicity through elec- 
tronic design have been fully realized in Foxboro 
DYNALOG null-balance instruments. 


1. High Sensitivity — Definite balancing action on un- 
balance voltages of less than 15 microvolts. Bridge out- 
put voltages are amplified more than 1,000,000 in the 
electronic unit to control the balancing drive motor, yet 
performance is unaffected by any normal industrial 
plant fluctuations of power-supply voltage or frequency. 


2. High Balancing Speed—3 seconds for full-scale 
pen travel. Balancing drive motor with high power (at 
least 10 times as much as pressure-spring instruments). 
Lightweight and simple rigid-link drive system. 


3. High Calibration Accuracy — “% of 1% of scale for 
all ranges. This results directly from the “live” balance 


drive with balancing capacitor and pen arm always 
power-positioned, even at balance point; and from 
the high balancing power developed by minute 
unbalances. 


Greater Simplicity — Not only far more sensitive than 
previous null-type instruments, DYNALOG Instru- 
ments are also far simpler mechanically. The entire 
balancing mechanism contains only 5 moving parts! 
There is nothing to clean, lubricate, adjust, take up or 
replace in the measuring circuit or balancing system — 
all mechanical maintenance has been eliminated. 


On any problem demanding the exceptional perform- 
ance of these instruments, call in a Foxboro engineer. 
DYNALOG Temperature Recorders dnd Multiple- 
Point Indicators are available for 8-week delivery on 
AAI rating. The Foxboro Company, 74 Neponset Ave., 
Foxboro, Massachusetts, U. S. A. 


REG. VU. S. PAT. OFF. 
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The intricacies of heating for the processing of modern 


petroleum products calls for the application of special- 
ized, skillful engineering. With a 2l-year record of suc- 


cessful design and installation of heaters for every 


branch of the refining industry, Alcorn engineering is 
recognized for its efficiency in utilizing the tools of com- 


bustion for greater refinery production at lower costs. 


Alcorn standardized heaters with capacities ranging 
from 8,000,000 to 40,000,000 B.T.U. are adapted for 


topping units, re-run units, natural gasoline, absorp- 





tion, and recycling units. Alcorn custom built heaters 
have been furnished for a wide capacity range up to 
100,000,000 B.T.U. per hour; and for every pressure and 


temperature. 


Inquiries are solicited for complete new units and for 


replacement. 


ALCORN 


Combustion Company 





SCHAFF BUILDING, PHILADELPHIA 
Los Angeles Houston San Francisco 
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| by expansion), leading the cooled and 
| compressed gas into adsorbers contain- 


| ing the adsorbers so as to chill the 





ing oil after its acidification with bagi. 
cally reacting compounds which ar 
adapted to form soluble salts in wate; 
or in neutral organic solvents (eg 
aniline, toluidine, amines, magnesite, am. 
monia, etc.), then treating the oil with 
decolorizing clay, and treating the spen 
clay separately with at least two gs 
vents, the first solvent being one whi¢ 
is adapted to dissolve the oil cg 
stituent contained in the clay and 
second solvent being adapted to disso 
the resinous constituent and the reactig 
products of the basically reacting com 
pound used as a neutralizing agent. 


U.S.P. 2,354,359. Process of Improving 
Hydrocarbon Mixtures. L. J. Beck. 
ham to The Solvay Process Company. 
The process for preparing products 

having ‘surface active properties js 

claimed comprising reacting nitrosy| 
chloride with a mixture of petroleum 
hydrocarbons comprising olefines to 
convert the mixture to a composition 
comprising hydrocarbons and addition 
products of olefines and nitrosyl chlor. 































































































| ide, and reacting the addition products 
| with an alkali metal sulfite to replace 


chlorine therein with a sulfonate group, 


| the improvement which comprises pre. 


treating the petroleum hydrocarbons 
comprising olefines, to remove undesir- 
able constituents of the petroleum hy- 
drocarbons, by reacting said petroleum 
hydrocarbons with nitrosyl chloride 
under conditions adapted to form adédi- 
tion products between nitrosyl chloride 
and olefines in said petroleum hydro- 
carbons, the amount of nitrosyl chloride 
employed being not more than the 
amount corresponding to 0.2 mol ci 
the nitrosyl chloride for each mol of 
olefine in the petroleum hydrocarbons, 
whereby unreacted olefines are left in 
substantial amount in said petroleum 
hydrocarbons, removing resulting re 
action products containing chlorine from 
said petroleum hydrocarbons by react- 





| ing said reaction products with an alkali 
metal sulfite 


to replace the chlorine 
with a sulfonate radical, thereby con- 
verting the reaction products to water- 
soluble sulfonates, and separating the 
water-soluble sulfonates from said ole- 
fine-containing petroleum hydrocarbons. 


U.S.P. 2,354,383. Process of Adsorbing 
Gases and Vapors. S. Kiesskalt to The 
Alien Property Custodian. 

Gases and vapors are extracted from 
mixtures containing the same_ under 
pressure and at a low temperature ina 
cold gas machine, by compressing the 
gaseous mixture, cooling it, (by utilizing 
a previously treated gas mixture chilled 





ing active carbon or silica gel, expand- 
ing the non-adsorbed components leav- 


same and employing such, chilled gas 
for cooling another batch of the incom- 
ing initial mixture. 


U.S.P. 2,356,777. Process for Refining 
Mineral Oils. J. V. Montgomery, L. B. 
Goodson and R. W. Henry to Phillips 
Petroleum Company. 

Saturated or partly saturated hetero- 
cyclic nitrogen bases are miscible with 
petroleum oils at much lower tempefa- 











tures than the corresponding unsaturated J thleh 
compounds. These bases have complete 9 Groyvil 
solubility for, oil] and wax at elevated & levisia 
temperatures and show marked ante 9 yy... 


solvent powers for wax at low temper 
tures, with complete solubility for the 
oil component, thus making them ¢* 


Okiaho 
*Amaril 
Grohon 
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In a complex catalytic or thermal cracking unit, the 
gate, globe and plug valves and fittings are often 
guardians of an investment worth millions of dollars. 

The valves and fittings handled by Bethlehem 
Supply can be relied upon for maximum plant pro- 
tection, as well as for efficient service. In process 
areas where fire hazards are present, Bethlehem 
engineers recommend cast steel or forged steel valves 






nol of 
rs with alloy seats and discs; and in the line, forged 
ft ; ses 
stiiie steel welding fittings. 
g re Correct valving is one of the cheapest forms of 
® | 1 . 

ak. plant insurance. At Bethlehem Supply there are men 
a who are trained in this work. It's part of their job. 
po When you're planning, you can consult them with 
water every confidence. They know the refinery industry, 
tok. ’ and they know valves. | 
-bons When it's fittings you want, the same type of service 
chile is available. For quick delivery, inspect the stock at 
> The your nearest Bethlehem Supply Store. You'll find 
tile forged steel, cast steel, cast iron, mailieable iron, and 
under welding fittings in all the usual sizes up to 12-in. 
> ina . . 

7 ipe diameter. 
go the Pp 
lizing SSS 
hilled | 3000 
| and WOG' BETHLEHEM SUPPLY COMPANY 
itain- ee  <_ 7 , 
nant: ; CRANE” Subsidiary of Bethlehem Steel Corporation 

lea F =| Foreeo j= 
| the SVEEL 
| gas Wee rr 
com- 
ining 
L. B. 

"“FYQ FOR REFINERY SUPPLIES 
tero- 

with 
pera- 
-ated i Sethlehem Supply Offices or Stores: Arkansas — Magnolia; Mlinois — 
plete Grayville, Salem; Kansas— Chase, Great Bend, Pratt, Russell, *Wichita; 
rae lovisiana — Harvey, Houma, Lake Charles, New Iberia, Shreveport; 
| Mississippi — Laurel; New Mexico — Artesia, Hobbs; Oklahoma — 
- the ff Olchoma City, *Ponca City, Seminole, Tulsa, Wewoka; Texas—Alice, 

ex- ff “Amarillo, *Beaumont, Borger, Bowie, Corpus Christi, *Dallas, *Fort Worth, 

Graham, Houston, Kamay, Kermit, Kilgore, la Ward, McAllen, Odessa, 

‘9. 1 & Pampo, *San Antonio, Sundown, Wichita Falls, Winnsboro. (*Office only.) 
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For strength and simplicity, only two parts are used — bearing bars 
which carry the load and have curved slots punched ABOVE THE 
NEUTRAL AXIS, and cross bars, of the same cross sectional area as 


TRI-LOK 


OPEN STEEL 
FLOORING 





ee 


the slot itself, pressed into these slots to distribute the load. No rivets, 


bolts or welds are required, thus eliminating the possibility of 
loose joints. Tri-Lok flooring comes in rectangular, diagonal 


and U shapes with Safety Steps —, ask 


Dravo CorporaTION, NATIONAL Dep. 
Avenue, Pittsburgh (22), Pa. (Distributor for THE TRI-LOC 


COMPANY) 


CORROSION 
SCALE 
ALGAE 


205 West Wacker Drive, Chicago 6, Ill. 
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WE READ WATER 


- CWE READ WATER! 
D. W. HAERING & CO., Inc. 


GENERAL OFFICES: 





for Bulletin 1140 — 
ARTMENT, 300 Penn 


READILY CONTROLLED BY 


HAERING 
GLUCOSATES 












| liquid alkylated naphthalene hydrog 
| bon having a boiling point of above # 


‘also declined, from $1,400,157 to $1,32 


| lubricating oils returned $6,750,244 


| obtained 


rector 


cellent solvents for use in the solvyey 
dewaxing of mineral oils to produc 
useful oils of low pour point. The adg 
tion of hydrogen to the unsaturated 
nitrogen compounds has increased thej 
miscibility with hydrocarbon oils at |p 
temperatures. The bases include suc 
compounds as piperidine, pyrrolj 
pyrollidine, hydrogenated pyridine 
pyrazoline, pyrazolidine, etc., and thei 
alkyl derivatives, as the pipecolin 
methyl! pyrrolidines, etc. 


UsS.P. 2,354,798. Stabilization of Mots 
Fuel. E. W. Cook and W. D. Thom 
to American Cyanamid Company, 
Compounds of the group consisting 9 

p-nitroso-diphenylamine and 4-nitroso 
4’-alkoxy-diphenylamines may be added 
to motor fuels, particularly cracks 
gasoline, to effectively stabilize the 
against deterioration and gum form 
tion. Concentrations of 5-200 parts 
million by weight are used. 


U.S.P. 2,354,873. Stabilization of 
line and the Like. J. C. Morrell 
Universai Oil Products Company,4 
A gum flux consisting of a normall 







































F. (e.g. methyl- or ethyl naphthalene} 
added in amounts of 0.2-2.0 percent 
cracked gasoline. 


1944 Revenue from Oil 
Industry Registers Gain 


Federal revenue from the gasoline @ 
dropped $5,600,000 in November, 
$33,114,838 from $38,734,828 in Octobe 
but were $9,500,000 above the $23,575 
recorded for November, 1943, it 
reported December 28 by the Inter 
Revenue Bureau. 

Receipts from pipe line transportatii 


638, but were well above the $9765 
of November, 1943, while the tax 


new high, $800,000 above the $5,819.42 
in October and more tha 
double the November, 1943, total oi 
$3,292,418. 

Collections for the full year from al 
three items will be well above those o 
1943, the burcau indicated in figures 
showing that gasoline tax receipts fo 
the eleven months ended with Novem: 
ber aggregated $288,843,236 agains 
$240,728,248 in 1943; lubricating oil paid 
$47,785,167 against $43,904,865, and pipe: 
line transportation returned $14,875,060 
against $12,702,360. 


Hobson Director Armour 
Research Foundation 


Jesse E. Hobson has been named 4 
of Armour Research Founda 
tion, Illinois Institute of Technology 
to replace Harold A. Vagtborg who tt 
signed to become president of Midwes 
Research Institute at Kansas City. 
Dr. Hobson has been head of the elet 
trical engineering department of [Ilino 
Institute of Technology since 1941. 


Amos Ball Retires 


Amos Ball resigned January 1 as v4 
president im. charge of sales and direct 
of Standard Oil Company (Indiana) 
He had been with the company 48 yea‘ 
working ‘up in the sales department. Ro 
F. McConnell has moved into the v4 
presidency, being succeeded as gene 
manager of sales by H. E. Hanson. 


Petroleum Refiner—V ol. 24, No. 





CI 


De 
us¢ 
he: 


Sat 
Re 


of « 


Th 
















































































Solvenf 
Produce 
he add 
at urate 
ed thei 
5 at loy 
le suck 
rT TOling! 
Tidines 
1d_ their 
>colines 




















Mote 
Thomas 
any, 

Sting 9 
nitroso 
= adde; 
cracke 
the 
forn 
irts % 







CHEMICAL 


rrell 
any, 
rma! 
dra ° 
ve 4 
lene) i 
cent 


ine tj 
er, ff 
ctobe 
575, 
it 
ntern 


rtatic 
51 328; 
976, 
tax @ 
244, 
819.42 
> tha 
ytal of 


om all 
ose of 
figures 
»ts fo 
fovem- 
1gainst 


RESTORES OPERATING EFFICIENCY 






il pai’ Dowell Chemical Scale Removal Service is ~idely dictates theselection of the properAnhibited solvent, 

man used in the Refining Industry because it restores addition agents and treating techniques—all neces- 
heat transfer efficiency and reduces operating costs. sary to complete removal of te deposit. 

ir 
Safe, economical, rapid— Dowell Chemical Scale Mobile equipment and trajhed engineers are avail- 
Removal Service requires no extensive dismantling able at many strategic/points. Call the nearest 
of equipment and reduces down-time to a minimum. Dowell office for infgfmation and service. 


Thorough knowledge of the composition of the 


scale deposit, metals and working temperatures 
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A Series of Enthalpy-Entropy Charts 
for Natural Gases. G. G. Brown. Am. 
Inst. Mining Met. Engrs., Tech. Pub. No. 
1747 (1944) 12 pp. 

Enthalpy-entropy diagrams are given 
for natural gases of 0.6, 0.7, 0.8, 0.9 and 
1.0 gravity within the pressure range of 
5-10,000 pounds per square inch and in 
the temperature range 32-700° F. The 
charts show directly the work require- 
ment and temperature rise for adiabatic 
compression or temperature change for 
free expansion of natural gases. 


Correlations of Critical Constants with 
Parachors. R. Herzoc. Ind. & Eng. Chem. 
36 (1944) pp. 997-1001. 

Accurate estimates of critical con- 
stants for use in conjunction with re- 
duced equations of state is important. 
The correlation of vapor pressure and 
latent heat data likewise involves critical 
constants which in most cases must be 
estimated. In general, the number of 
experimental critical data available is 
insufficient to meet the demand of useful 
engineering applications. Hence, there is 
a real need for reliable methods for 
estimating critical constants. The pur- 
pose of the author’s study was to extend 
the range of application of correlations 
between parachors and critical con- 
stants. Four relationships involving the 
parachor are developed from which rela- 
tively accurate critical constants can be 
estimated, using the normal boiling points 
and calculated parachors as auxiliary 
data. Statistical measures of the relia- 
bility of the estimated constants are pre- 
sented. A tabulation is given covering 
twenty substances not used in establish- 
ing the equation. The agreement be- 
tween experimental and estimated criti- 
cal constants is sufficiently good to 
indicate that the method has real utility. 


Correlation of Vapor-Liquid Equilibria 
Data for Hydrocarbons. C. ©. MILLER 
AND R. C. Bartey. /nd. & Eng. Chem. 36 
(1944) pp. 1018-21. 


Vapor-liquid equilibria data are used 
in designing equipment for distillation, 
condensation, or absorption operations. 
The correlation presented by the authors 
should be useful when it is desired to 
extend the range of meager vapor-liquid 
equilibrium data or to approximate un- 
known vapor-liquid equilibrium data 
from such other properties as may be 
known—«.g., vapor pressure data. Em- 
pirically it has been found that, for the 
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n-paraffin hydrocarbons from propane 
through n-octane, the vapor fugacity fy 
is a single function of total pressure at 
conditions of constant liquid fugacity. It 
was known previously that, for a given 
substance, liquid fugacity fx is a single 
function of temperature. By employing 
these two relations, values derived from 
the experimental vapor-liquid equili- 
brium data of Katz and Hachmuth have 
been correlated. The correlation is pre- 
sented in the form of an alignment chart 
with scales for temperature, pressure, 
and equilibrium constants (K=y/x), 
and points representing various light 
hydrocarbons. The chart includes n- 
paraffin hydrocarbons C; to Cx and 
several lower olefins over a temperature 
range of —10° to +700° F. and a pres- 
sure range of 1 to 500 pounds per square 
inch absolute. It is recommended for 
use with mixtures of adjacent hydro- 
carbons—e.g., C; to Cs as in distillation, 
and for lighter components absorbed in 
heavier. Other uses may be in the esti- 
mation of vapor pressures and extrap- 
olation of vapor-liquid equilibrium data. 


Phase Behavior in Systems of Hydro- 
carbon-Furfural-Water. C. HotLoway, JR. 
AND S. H. TuHurser. Ind. & Eng. Chem. 
36 (1944) pp. 980-85. 


All present butadiene-from-petroleum 
processes lead to a hydrocarbon solu- 
tion from which the four-carbon com- 
ponents can be fractionated. However, 
the isolation of butadiene from the four- 
carbon hydrocarbon eut is more diffi- 
cult. The separation can be accomplished 
by the action of selective solvents, of 
which furfural is one. On a commercial 
scale the separation is best carried out 










b., solvent fractionating towers the d 
sign of which depends upon the i 
havior of the individual hydrocarbons; 
admixture with the solvent. It is ther 
fore desirable to evaluate the physic; 
properties of these systems. The autho 
studied systems of three hydrocarbor 
with a furfural-water solution with m 
spect to cloud point and to density of ti 
cloud point liquid. The cloud point da 
indicate whether one or two liqui 
phases can be expected on the frad 
tionator plates. Isobutane is the lea 
soluble in the 4 percent water-96 perc 
(by weight) furfural solution, followe 
by n-butane and 1-butene. Isotherm 
vapor pressure and density data for 
same three systems and for the corr 
sponding butadiene system were t 
at four temperatures above the clo 
point curves: 250°, 200°, 150°, and 1M 
F. These vapor pressure data permit th 
calculation of activity coefficients whid 
are presented as plots of y against x fo 
each system. at the four temperatures. ] 
is impossible to correlate the data wil 
the van Laar or similar equations. Ex 
perimental vapor pressures for 1-buter 
and for 1,3-butadiene are given up 
250° F. 


A System of Notation for Petrole 
Hydrocarbons. A. R. RicHarps. Natw 
153 (1944) p. 715. 


The author does not favor the tet 
dency exemplified by the invention 0 
trade names such as “triptane” for 22 
trimethylbutane. He feels that it is w 
necessary to depart from the interna 
tional system of nomenclature so lon 
as some simple system of notation § 
used for groups of atoms. The autho 
gives illustrations of his abbreviation 
which he believes are generally 4 
plicable to hydrocarbons boiling in th 
gasoline range and to simple substitut 
derivatives. 


























































Chemical Compositions and Reactions 









2-Methylbicyclo (2.2.1) 5-heptene, 2- 
Methylbicyclo (2.2.1) heptane, and 2- 
Methylbicyclo (2.'2.2) octane. G. CALIn- 
GAERT, H. Soroos, AND H. SHaptro. /nd. 
& Eng. Chem. 36 (1944) pp. 1055-6. 


Hydrocarbons of compact structure 
generally have higher antiknock values 
than the isomeric compounds of straight- 
chain or less highly compact structure. 
Models of the molecules of such com- 
pounds as .bicyclo (2.2.1) heptane and 
bicyclo (2.2.2) octane, have carbon skele- 
tons showing molecular compactness, 






and hence these hydrocarbons might! 
expected to have high antiknock value 
However, because of their high meltim 
points the antiknock evaluation is 
of practical interest. The 2-methyl 4 
rivatives, however, have relatively lo 
melting points and were deemed to? 
of interest for testing as _high-aml 
knock fuels. The two bicyclic hyd 
carbons, 2-methylbicyclo (2.2.1) hepta! 
and 2-methylbicyclo (2.2.2) octane, we 
synthesized through the Diels-Alé 
condensation of propylene with cyc 
pentadiene and 1,3-cyclohexadiene. }° 
resultant heptene and octene were 
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drogenated to give the respective bi- 
cycloalkanes. The octane numbers of 
2-methylbicyclo(2.2.1)5-heptene and the 
two bicycloalkanes were found to be 97, 
70, and 51, respectively. These octane 
numbers are compared with those of 
bicyclo (2.2.1) 2-heptene, bicyclo (2.2.1) 
heptane, and several isomeric cyclo- 
paraffins. These data are presented in 
tabular form.-The preparation and puri- 
fication of the several hydrocarbons are 
given in some detail. 


The Catalytic Oxidation of Ethylene 
to Ethylene Oxide. L. H. REYERSoN AND 
H. Oppennermer. Univ. Minn. J. Phys. 
Chem. 48 (1944) pp. 290-5. 


In early work on the oxidation of 
ethylene with active metallized silica gel 
as the catalyst, the products were largely 
water and the oxides of carbon. Since 
that time silver catalysts have been used 
for the commercial production of ethyl- 
ene oxide. Three silver catalysts were 
tried by the author over a wide tempera- 
ture range. These included: a silver-silica 






gel catalyst, silver deposited on fuse 
alumina and finely divided silver fp 
the thermal decomposition of 
oxalate. The preparation of the cata 
is described. Commercial ethylene g 
high purity was used as mixtures of } 
percent of ethylene and 98 percent of 
air or 2 percent ethylene, 48 percent ai 
and 50 percent steam. Each run eop. 
tinued for an hour. Ethylene oxide was 
absorbed in hydrochloric acid and the 
yield calculated from the acid consumed 


to form 
CH.OH 


| 

CH:,Cl 
The silver-silica gel catalyst was inefij- 
cient. The other two showed maximum 
efficiency between’ 260 and 300° ¢ 
Changes in space velocity did not affect 
conversion appreciably. If the catalysts 
lost activity during the runs they re 
covered it by standing in the air over 
night. The presence of steam improved 
the efficiency of the silver-silica ge 
somewhat but had a slight contrary 
effect on the others. ~ 
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Graphical Methods for Temperature 
Distribution with Unsteady Heat Flow. 
T. C. Patron. Ind. & Eng. Chem. 36 
(1944) pp. 990-96. 


Heat flow through a conducting ma- 
terial is unsteady or transient when the 
temperature at any given point in the 
material changes with time. Conditions 
of unsteady heat conduction are often 
encountered in engineering work, and 
the engineer is confronted with the 
problem of computing the temperature 
distribution within a material as a func- 
tion of time. The field of usefulness of 
the graphical method in solving un- 
steady-heat conduction problems is out- 
lined by briefly comparing the graphical 
method with several alternate proce- 
dures. Methods that extend the graphical 
type of solution to cover temperature 
distributions through a composite wall, 
a cylinder, or a sphere are presented. 
Each procedure is illustrated by a rep- 
resentative problem, and an approximate 
theoretical derivation is submitted for 
each of the three cases discussed. The 
manner to be followed in those instances 
in which some quantity takes on variable 
values, is also indicated. 
R. EDGEWorRTH- 


Batch Rectification. 


| JounsToNE. Ind. & Eng. Chem. 36 (1944) 


pp. 1068-70. 

A general method is described for 
calculating yields from batch rectifica- 
tion of binary mixtures under constant 
distillate conditions for any given final 
reflux ratio. The method allows for the 
effect of column holdup. Simplified equa- 
tions are derived for both binary and 
complex mixtures that are applicable to 
certain cases in which holdup is neg- 
ligible. The method presented in this. 
and in a previous paper by the author, 
rests upon the observation that under 
constant distillate conditions the equa- 
tions for batch rectification are very 
much simplified. Since these are also 
the conditions for minimum heat input 
per pound of distillate (for a given final 
reflux ratio), they represent the most 
economical procedure as well. For bi- 
nary mixtures and for complex mixtures, 
the distillate from which is required to* 














contain a high proportion of the lightest 
component, a sensitive overhead tem- 
perature controller combined with 2 
constant boil-up rate should automatic 
ally give the proper Ry curve. 























Poisoning and Fire Hazards of Bu 
tanone and Acetone. A. R. SMITH AWN 
M. R. Mayers. Jnd. Bull. (N. Y. State 







Dept. Labor) 23 (1944) pp. 174-6. term 
Evidence is presented that indicates 
an acute toxic effect from a combine TI 
tion of acetone and butanone vapors in 
a concentration of 1000 parts per million m 
Butanone alone in concentrations of 30¢- fa 
600 p.p.n. will cause low-grade intoxice SI 
tion and dermatitis. If vapor concentre : 
tions are maintained below these limits 
the health of workers will be protected, Ac 
and also, fire and explosion hazards wil a 
be diminished. bit 
di 
Butylene Glycol. J. R. CALLAHAM iin 
Chem. & Met. 51 (1944) No. 11, pp. 948 atc 
In 1942, when the rubber situation be 1 
came critical, attention was drawn t) ~ 
methods of producing butadiene from scr 
2,3-butylene glycol, a product known 1 ref 
result from selective grain fermentation 
Cooperative research, coordinated Dy ves 
the Northern Regional Research Lab sta 
oratory, was undertaken by a number 4 otk 
organizations. The final process, demon = 
strated in pilot plant operations }y AS 
Joseph E. Seagram & Sons, Inc., pr 


vides a technically sound method 10 
producing high-purity butadiene for sy? 
thetic rubber and what appears to be 
economical procedure for making but)’ 

ene glycol for potential postwar indvs 
trial use. The process involves the ac# 
hydrolysis of grain starch and t 
fermentation of the hydrolysate w® 
Aerobacter aerogenes to yield about 4. 
pounds of meso-2,3-butylene glycol Pé 
56-pound bushel of wheat. Recovery ° 
about 95 percent of the butylene gly¢ 
from. fermented mash is possible » 
vapor phase extraction or steam stm 
ping. Acetylation of 97 percent of tM 
2,3-butylene glycol to produce 2,3-buty! 

ene glycol diacetate is the next st 
Pyrolysis of 88 percent of the diaceta 
to 1,3-butadiene corresponding to 7.08 Louis, il 
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factured by the Plate & Welding Division at 
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other spécial alloys. . Built to API-ASME, 
ASME or other codes, General American main- 


tains a complete laboratory for physical and 
chemical -testing. . . . X-ray facilities. . . . Heat 
treating and stress relieving furnaces. . . . Com- 
pletely equipped organization for foreign and 
domestic field erection of shop prefabricated units. 


WRITE for all the FACTS! 
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General American offers you a unique combina- 
tion of research and engineering skills. Its 
Research and Development Laboratories at Sharon 
and Louisville are models for the industry. We 
would be glad to send you full information about 
any of our products—our research and develop- 
ment facilities—our ability to serve you well, 
Correspondence with engineering firms is espe- 
cially invited. Address: 
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Works: Sharon, Pa., and Louisville, Ky. 
Sales Offices: 
Louisville, Chicago, Sharon, Cleveland, Pittsburgh, St. Louis, Salt Lake City, San Francisco, Tampa, Washington, D. C. 


January, 1945—A Gulf Publishing Company Publication 187 





feed, and 1.05 pounds of methyl ethyl 
ketone. It is believed that the process 
can compete successfully with the pres- 
ent alcohol process but not with petro- 
leum processes. However, the fermenta- 
tion process does produce butadiene of 
exceptionally high purity. The estimated 
production cost of butadiene, based on 
yields demonstrated in the pilot plant 
and including depreciation but not in- 
cluding investment charge, have been 
placed at $0.35 per Ant § Of this, the 
grain cost is $0.22 per pound, deprecia- 
tion $0.03, and operating cost about 
$0.10. These costs are based on com- 
mercial production from a plant making 
10,000 tons of butadiene per year. The 
estimated cost of such a plant, including 
buildings, land, utilities, yard facilities, 
has been placed at $6,200,000. Of this, 
$3,700,000 represents process equipment. 


Rupture Diaphragms. T. S. Murpny, 
Jr. Chem. & Mei. 51 (1944) No. 11, pp. 
108-12. 


The use of rupture diaphragms or 
disks for the protection of. equipment 
against excessive pressure is not new, 
but the principles, applications and limi- 
tations are little understood, in spite of 
extensive use. Their importance has been 
further enhanced by their recognition 
in the 1944 addenda to the A.S.M.E. un- 
fired pressure vessel code. The author 
divided the subject into four main 
topics. The first three, dealing with the 
physical characteristics of rupture dia- 
phragms, how and why they are used, 
and how the proper size for a given 
relieving capacity can be calculated. A 
subsequent article will deal with the 
problem of determining the relieving 
capacity necessary for various systems. 
Tables are presented showing the maxi- 
mum temperature permissible for var- 
ious diaphragm metals and giving the 
relieving capacities of safety heads of 
various sizes for various bursting pres- 
sures from 25 pounds to 6000 pounds 


gauge. 
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Studies of Fuels and Fuel System 
Phenomena Contributing to Aviation 
Vapor Lock. A. E. Ropertson aAnp A. E. 
Avsricut. S. A. E. Journal (Trans.) 52 
* (1944) p. 466 

A simple automobile fuel system can 
handle 20 to 40 volumes of vapor to one 
volume of liquid, but aviation fuel sys- 
tems are more complicated and may 
vapor lock when the ratio of volume of 
vapor to that of liquid is 1.0. Dissolved 
air is not troublesome in causing vapor 
lock in automobiles but is of great im- 
portance in aviation systems. The equa- 
tion of Bridgeman and Aldrich, K= 
0.2116d (1—1.125d), in which K is the 
volume of air at 32° F. and 760 mm. 
pressure absorbed in 100 volumes of 
gasoline corrected to 60/60 F. for each 
mm, partial pressure of air, aud d is the 
density of the gasoline. This equation is 
applicable to present-day aviation gaso- 
line provided the content of aromatic 
hydrocarbons does not exceed 20 per- 
cent. The predicted values are not ex- 
ceedingly low up to an aromatic content 
of even 40 percent. An apparatus and 
procedure for determining the solubility 
of air and fuel is described. An equation 
is given for calculating the volume of 
vapor that will be evolved from the 
gasoline containing a given quantity of 
air. A nomograph is presented from 
which the vapor over liquid ratio can be 
estimated for 7 psi Reid vapor pressure 
gasoline. 


The Development of Polythene as a 
High-Frequency Dielectric. W. JACKSON 
anp J. S. A. Forsytu. Chem. & Ind. 63 
(1944) pp. 390-1. 

The correlation of the electrical prop- 
erties of solid dielectric materials with 
their chemical composition and physical 
structure is a subject of considerable 
scientific interest and practical impor- 
tance. To avoid dielectric loss, the ma- 
terial must be devoid of both polar mole- 
cules and free ions. These basic elec- 
trical requirements are ‘satisfied by 
paraffin wax, but its melting point limits 
its applications. The development of 
polythene, a material chemically similar 
to paraffin wax but, in consequence of 


; 
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the enormously greater molecular length, 
of much improved physical and quite 
different mechanical properties, has been 
therefore of considerable interest elec- 
trically. Th term polythene covers a 
wide range of solid polymers of ethylene 
prepared by subjecting the gas to ex- 
tremely high pressure under carefully 
controlled conditions. Polythene is 
essentially a hi h-molecular-weight 
straight-chain caret hydrocarbon, a 
true thermoplastic, capable of extrusion 
and moulding by compression or injec- 
tion. Like all other known polynieric 
materials, it has a molecular weight dis- 
tribution. In average samples the bulk of 
the material lies in the molecular weight 
range 8000 to 20,000. The solid poly- 
thene is made of inseparable crystalline 
and amorphous material. The rela- 
tive proportions of these vary with 
temperature, the content of crystalline 
material at 20° C. being about 75 per- 
cent. At the melting point (110°-115° 
C.) the material is wholly amorphous. 
Four main grades of polythene are avail- 
able with molecular weights ranging 
from 13,000 for “Grade 70” to 19,000 
for “Grade 2.” At normal temperatures 
the materials are tough and flexible and 
remain so at temperatures well below 
zero. Low-temperature flexibility can be 
improved by the addition of certain 
plasiicizers, notably polyisobutylene. The 
power factor of polythene is normally 
of the order of 0.00015-0.0003. This ren- 
ders the material highly suitable as a 
high-frequency dielectric. The effect of 
oxidation and of various other factors 
on the power factor is discussed in some 
detail. Brief reference is made to other 
electrical properties of polythene. 


Polyethylene. C. S. Myers. Plastics 1 
(1944) No. 4, 39-40, 42-3, 100. - 

Tables 
erties of 


are given showing the prop- 
seven grades of polyethylene, 
resins at room temperatures and prop- 
erties of standard electrical grade res- 
ins. Diagrams show comparison between 
plasticity and average molecular weight 
of polyethylene resins and polyisobutyl- 
ene resins, and also stress and strain 
for polyethylene resins with increasing 
molecular weight. The solubility of some 
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typical resins in various organic solvenp 
is shown, and also the stiffness eom. 
parison of plasticized “vinylite’ resin 
and polyethylene resins. 

The Testing of Lubricating Oils by 
Friction and Wear Tests in Engines 
C. F. Krrenxe. Oel u. Kohle 39 (1943) 
pp. 840-7. 





Two small one-cylinder Siemens ojf 


testing engines and a full-scale one. 
cylinder airplane motor were used jn 
testing different lubricating oi!s. The 
cylinder-head temperature of the large 
engine was. maintained at 260° but the 
temperatures of the small engines wer 
higher. The intake air was filtered anj 
the operating temperature was kept 
high enough to exclude corrosion by 
acids formed during combustion. The 
motors were taken down immediately 
after each test run, and before each tes 
a new cylinder and piston was run-in ip 
accordance with a definite schedule 
New piston rings were used. The results 
of the test are shown in diagrams an 
charts that indicate that the results with 
a small engine are not easily reproduced, 
The full-size dirplane engine was found 
suitable for the evaluation of the wear- 
reducing property of lubricating oils, 
Oils containing graphite (0.05%) or 
fatty oil show greater reduction in wear 
than straight mineral oils. It was found 
that results with the best reproducitilit) 
were obtained by considering the wear 
of all piston rings in evaluating the oil 
Although large differences were found 
in wear in different runs, the engine ef- 
ficiency was about the same when oper- 
ating with all the different oils. 


A Device to Relieve Bumpy Distilla- 
tions. R. T. Hitt aAnp W. L. Jacops. /nd 
& Eng. Chem., Anal. Ed. 16 (1944) p. 722 

To prevent bumping during distilla- 
tion some mechanism is required to dis- 
perse the heat applied and to agitate the 
fluid to be distilled. The device de 
scribed by the authors has proved é- 
fective. Its principle is basically the same 
as that involved in a Cottree pump for 
use in the determination of _ boiling 
points of solution. The device is esset- 
tially an inverted U-tube long enough 
to extend from the bottom of the flask 
for a short distance into the neck, 9 
that the tube is held in an upright po 
sition. 

Evaporation Indices of Hydrocarbon 
Thinners. E. H. McArpie anv A. & 
Rosertson. Ind. & Eng. Chem., Anal. E¢ 


16 (1944) pp. 690-93. 

One of the most distinctive and char 
acteristic properties of a solvent naphtha 
is its rate of evaporation. It is rather 
surprising, therefore, that until recentl) 
no concerted effort was made to stand: 
ardize an acceptable procedure for the 
measurement of evaporation rate. The 
subject is now under consideration by 
the A.S.T.M. In view of the difficulty 
in devising methods for measuremetl 
of the evaporation rates of commer¢l 
solvent naphthas, an effort is made © 
determine evaporation rates from te 
control tests normally run on regi 
shipments—viz., specific gravities 
volatilities as measured by the A.S.T» 
distillation... Using the data presente 
it is proposed to refer all evapo 
tion times to those of a hypotheti@ 
straight-run petroleum naphtha % 
roughly 40° C. boiling range, and wi 
a 50 percent A.S.T.M. distillation te™ 
perature of 80° C. A tabulation is g'v¢ 
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IN COLLABORATION 


With Leading American ‘Research & Engineering, 

Organisations, whose facilities are now available 

tous, we can place the newest developments in 
Refinery Practice at your disposal. 


CATALYTIC & THERMAL CRACKING 
ALKYLATION 
ELECTRICAL 8 SOLVENT DEWAXING 
WAX DE-OILING 
FURFURAL REFINING 
CONTINUOUS CHARCOAL ADSORPTION ~ 


Sole British Kepresentatives yor the 
MILLARD PORTABLE HEATER 


Head Wrightson Processes Lid. 
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Jon WIRE CLOTH 
PROBLEMS 


Whether your problem involves a disc, 
filter leaf, a large cylinder, or a small 
strainer, this compact Multi-Metal interim 
Catalogue is the first step in its solution. 
It's intended to save you time and money. 


we 















Our “Representative-in-Print” describes the 
comprehensive range of our Wire Cloth 
stocks (available by the roll or cut piece, if 
s0 desired)— explains all Multi-Metal's ample 
facilities for fabricating your Wire Cloth units—covers 
the many new Multi-Metal techniques, and develop- 
ments in metals and alloys. 









Send for it! If your problem's urgent, send us’ your 
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“ENGINEERED-TO-THE-JOB” 


~assures permanent satisfaction 


Among petroleum engineers and re- 
finery executives, who appreciate 
the importance of ‘“‘engineered-to- 
the-job"’ construction, you will find 
a high respect for the performance 
of Reots-Connersville Centrifugal 
units. 


Our outstanding record of designing 
and producing air and gas handling 


{ equipment that gives permanent 
satisfaction is the result of long ex- 
: perience and superior facilities—plus 


a full knowledge of what engineers 
want and what specific applications 
demand. Write for Bulletin 120-B-12. 


ROOTS-CONNERSVILLE 
[| BLOWER CORPORATION 


One of the Dresser Industries 
501 Crescent Avenue 
CONNERSVILLE, INDIANA 


An “R-C” double suction Centrifugal hot vapor blower. 
Capacity 480,000 cu. ft. hr.—3,000 r.p.m.—3 Ibs. gauge 
discharge. 





a EXHAUSTERS 
and BLOWERS 













































showing the distillation ranges of 
representative series of widely 
straight-run naphthas, the volatilities, 
which cover most ordinary requ 
ments. A plot is given of the 20, 50, 
and 95 percent evaporation pom 
against the 50 percent A.S.T.M. distill 
tion temperatures for several naphthag 
Equations for evaporation indices 
presented. Data on wide-cut nap 
are given in a second table, includin 
rubber solvent, an extraction naphtha 
and a varnish makers’ and _ painters 
naphtha. Evaporation indices for these 
naphthas are represented by equations 
given. Because of their higher latent 
heat of vaporization, aromatic hydrocar. 
bons evaporate more slowly at room 
temperature than paraffins of the sam 
boiling range. The difference decrease 
with increasing boiling point, and the 
differences conform in general to spe 
cific gravity. This property can be ut. 
lized to estimate evaporation rates of 
aromatic solvent naphthas from the data 
on ‘paraffinic naphthas. The procedure 
for this purpose is described, and evapo- 
ration indices equations are presented, 
The author suggests that the method 
described can possibly be extended t 
include mixtures of hydrocarbons 
oxygen-containing solvents. 


Determining Hydrogen in Gases. G. A 
Wess AND G. S. Brack. Ind. & Eng. 
Chem., Anal. Ed. 16 (1944) pp. 719-20, 


A thermal-conductivity cell was used 
to determine the hydrogen content of 
the exhaust gases from a catalytic 
dehydrogenation unit. These exhaust 
gases were composed principally of hy- 
drogen, but contained several other 
components such as methane, ethylene, 
carbon dioxide, etc., totaling not more 
than 30 to 35 percent by volume. The 
latter were grouped together and con- 
sidered as one component to form a sim- 
ple two-component system. It was 
determined that, if the cell:is calibrated 
with simple mixtures similar to the gases 
to be analyzed, an accuracy in the hy- 
drogen analysis of £1.5 percent can be 
obtained. The method is satisfactory for 
the appraisal of dehydrogenation cata- 
lysts. The apparatus and procedure are 
described in some detail-and typical re- 
sults are presented. 


Viscosity Measurement. M. R. Ca- 
won. Ind. & Eng. Chem., Anal. Ed. 16 
(1944) pp. 708-10. 

In two previous papers the author 
described simple and accurate routine 
viscometers for the measurement of the 
viscosities of liquids ranging from one 
third to more than two thousand times 
the viscosity of water. Before these rou- 
tine viscometers are usable it is neces 
sary to calibrate them accurately. The 
present paper describes suitable mastef 
viscometers that were designed and are 
now used by many laboratories for this 
special purpose. It is not necessary 10% 
every laboratory to secure master vis 
cometers since calibrated routine vis 
cometers are available through the s¢! 
entific supply houses. However, many 
large laboratories desire to miaintai 
complete calibration facilities and 10 
them master viscometers are recom 
mended. The author describes the com 
struction and operation of two types % 
master viscometers. The first instrumen) 
is calibrated directly with water at ¢ 
C. The remaining instruments of large 
bore are then calibrated against the Mrs 





by means of hydrocarbons of suitabl 
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brated 
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1e hy- 
an be 
ry for 
cata- Gas cooling and vapor condensing—chemi- 


re art Write for new ALCO bulletin No. 1035 


-al re- cal plants, petroleum refineries, etc. 


Heat-treating metals—cooling bath. This equipment is fully described and illustrated 
in a new ALCO Bulletin, now ready. Contains 
standard specifications. Copy sent promptly on. 
request. Write for your copy now. 


The standard air cooled exchanger can be 


r arranged to perform several services simul- 
Luthor 


yutine taneously—such as cooling lube oil, jacket 
yf the 
1 one 
times 
> rou- 


water and gas. 


American 


Equipment overcomes include: 


Insufficient water supply. ° 

Scale from bad or brackish water. Lo ¢ O mM otive 
Elimination of expensive water treatment. 

Waste water disposal difficulty. 

High-cost water and pumping. 


High relative humidity. 


table 


Limited installation space. 


lo. 





= 
viscosity. The calibrated master viscom. 
eters are used to establish accurately the 
viscosity of the whole series of calibraj. 
ing fluids to be used in calibrating roy 
tine viscometers. Since some flui 
change in viscosity with age, the master 
instruments are employed to check the. 
standard fluids two or three times pep 
year. The opaque-type master viscome 
ter is useful in handling very dark of 
—— liquids and in studying drainage 
effect in viscosity measurements. 


Gum Content of Distillate Diesel Fuels, 
L. W. Dickey anv R. Henry. Ind. & Eng, 
Chem., Anal. Ed. 16 (1944) pp. 710-11. 


Although the gum content of distilled 
Diesel fuels is of less significance ig 
their evaluation than is this property 
cf gasolines, there are occasions when 
it is necessary to compare two Diesel 
fuels with respect to their tendency to 
form gum. Furthermore,- increasing 
quantities of cracked Diesel fuels are 
coming on the market, which makes it 
important to establish a method by 
| which the gum content, preformed and 
| potential, can be determined. An ap- 
paratus and suitable procedure are de- 
scribed. Typical results of tests are 
presented which indicate that the pro- 
cedure gives consistent results even with 
such a high gum residue as 1400 mg. 
per 100 ml. An accelerated test is de- 
scribed that can be used as a measure 
of the rate of gum formation when Die- 
sel fuel is stored. The fuel was placed 
in a bomb under 100 pounds oxygen 


pressure, at 212° F., in the presence of a 
e e catalyst. Iron and brass were the cata- 

Sales Office: 225 Broadway, New York 7, N.Y. . Plant: Jersey City, N. J. lysts selected. In a tabulation of the 
Representatives in CHICAGO « DETROIT « PITTSBURGH « - —_ results secured the application of this 
test to several fuels is presented. The 


authors have no data on the correlation 


The SHELLFIN* Heat Excha | of le sccetersiod seat te acenet so 
eat Exchanger... 


= Determination of Copper and Zinc in 
a DOW i | G T 0 W » Specialty their Naphthenates. A. S. WEATHERBURN, 
M. W. WEATHERBURN, AND C. H. BAYLEY. 
Ind. & Eng. Chem., Anal. Ed. 16 (1944) 
pp. 703-4. 


The copper and zinc salts of naph- 
thenic acids have recently attained some 
prominence as rot-proofing compounds 
for the treatment of fabrics and cordage. 
4 The compounds are usually applied as 
An exclusive Downingtown development, the Sheilfin is a shell To ere ae a solution in petroleum solvents or as 


and finned tube heat excha Hy built i 8 sizes. an aqueous emulsion of such solutions. 
aan srlbampellbned a Ane ag Two methods are described for the esti- 


The Shelifin represents the first development in high efficiency aes a : mation. of copper and zinc in the naph! 
finned tube units suitable for liquids of medium to low viscosity. a : thenates of these metals. The first is 
applicable to the analysis of either petro- 


AVAILABILITY—Semi-finished parts and some tubes are a Ae . i leum solvent solutions or aqueous emul- 


stocked. Thus assembly of Shellfin units can be made very nose eg  saclor pwnar amen dw oe Se 


promptly, in fact more quickly than other type units. = ; sions. The naphthenate is hydrolyzed by 
a Z heating with hydrochloric acid, the lib- 
MATERIALS—Tubes, tube sheets, shells and heads are avail- erated naphthenic acids separated, and 


able in a variety of materials including stainless steel. the metal content of the remaining 
_ - aqueous portion determined by the — 

: - . ae The Downingtown Heat Ex- | Volumetric methods. This procedure 

APPLICATIONS—In its basic form the Shellfin unit is well chenaer bulletin describes the | gives higher and more consistent results 


suited to a number of uses; cooling clean oils and solvents, SHELLFIN in details—also con- | than are obtained by igniting the sam- 
; : : " tains valuable information about dd er tent 
condensing organic vapors, partial condensation of vapors, other Downingtown exchangers, | Ple and determining the metal con 


. os : of the ash. In the second method the 
cooling a goses, vaporizing organic sol . naphthenate emulsion is hydrolyzed by 
vents and for other uses. DOWNIN T heating with hydrochloric acid, and the 

GTOWN IRON WORKS volume of the liberated naphthenic acids 
ENGINEERING CONSULTATION—Downingtown is measured. This volume is converted 
engineers will recommend the sight tine anit und DOWNINGTOWN, PA into terms of the metal, coment gy: 

. , ; original emulsion multiplication by 4 

the proper materials to suit your needs. Bring HEAT EXCHANGERS suitable factor. This method is recom- 

us your problems. —- for routine control of processing 
aths. 
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EHRET’S 85% MAGNESIA and many 
other Ebret beat insulating materials 
are fully treated, both as to selection 

application, in the 176-page Heat 
Insulation Handbook. Write today for 
your copy. 


Moore than half a century ago, when steam pipes were 
“covered” with mixtures of sawdust or old rope and plaster of 
Paris, there was little realization of the true value of insulation. 
How times have changed! 


The power engineer of today is not only fully aware of the neces- 
sity of using insulations that are highly efficient when applied, 
but he is especially concerned with choosing an insulation that 
will maintain its efficiency, year after year, for its entire service life. 
This is one of the reasons why Ehret’s 85% Magnesia has long 
been specified for temperatures up to 600° F. and Ehret’s Enduro 
up to 2000° F. In fact, the demand for these two Ehret Insulations 
is greater today than ever before. 


MRET MAGNESIA MANUFACTURING CO. ¢ VALLEY FORGE - PENNSYLVANIA 
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PETROLEUM TECHNOLOGIST 
poate we gag’ —. Operation, 
construction, 
fae) _ design, ‘ae responsible 
ania Box 211, c/o Petroleum Refiner, 


Houston, Texas 


a 














Mechanica! or .Civil Engineer, large mid- 
western oll company requires graduate 
M.E.'s or C.E.'s for refinery design, layout, 
and inspection work, with a real post-war 
future. Write Box 111, c/o Petroleum Re- 
finer, Houston, Texas, giving qualifications 
and experience if available under WMC 
regulations. 








Inspector wanted—Mechanical engineering 
degree or suitable equivalent to inspect 
equipment in chemical plant located in 
metropolitan Detroit area. Permanent po- 
sition. Must be thoroughly familiar with 
pressure vessels, piping, etc, Write giving 
full details including references and salary 
desired. Address: Box 608, c/o Petroleum 
Refiner, Houston, Texas. 








WANTED—PIPING DRAFTSMAN 
Experienced in the design and detailing of 
pressure piping such as oil refinery, power 


plant or chemical plant piping. High prior- 
ity war work with Independent refiner hav- 
ing long record of full capacity operation 


and uninterrupted employment in peace- 
time. Applicants must comply with War 
Manpower Commission Regulations. Ad- 
dress: Box 208, c/o Petroleum Refiner, 
Houston, Texas. 








CHEMICAL ENGINEER WANTED: Chemist or 
Chemical Engineer with Bachelor’s Degree wanted to 
supervise essential natural gas processing plant labo- 
ratory. Southwest location. Should have several years 
experience refinery or larger natural gasoline plants. 
Submit complete details education, experience, per 
sonal data, salaries received and expected, recent 
photo. Employment subject to W.M.C. regulations. 
Address: Box 222. c/o Petroleum Refiner, Houston, 
Texas 











Free Examination 
















Now Ready— 
AUDELS PUMPS 
HYDRAULICS 


PUMPS 
HYDRAULICS 


AIR 
COMPRESSORS 


A New Modern .Com- 
rehensive Guide for 
ngineers, Pump Oper- 
ators and Mechanics, 


1650 Pgs., 1654 illustrations 


Size 5x 6% x 1%—Fully Indexed 
For Ready Reference including | 


% QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and the many lines 
that tie in, Easy to understand. 
To get this assistance for yourself, 
simply fill in and mail FREE 
COU PON today. 


COMPLETE 
PAY $I a 
ONLY MO. 








at Chicago. He has been with the com- 
pany 15 years, working in several terri- 
tories, and recently has been at Chicago. 


Optimus Detergents Company, Mata- 
wan, New Jersey, has been organized 
to develop and manufacture detergents 
for industrial use, and has an associate; 
Optimus Equipment Company, with 
facilities for developing specialized clean- 
ing equipment. The two a a are 
affiliates of Hanson-Van Winkle-Munn- 
ing*Company, also of Matawan. 


J. A. Zurn Manufacturing Company, 
Erie, Pennsylvania, has moved Harold 
Bergman from the Chicago sales office 
to a position in the promotional and ad- 
vertising department at the main office 
in Erie. Bernard Alexander has been 
added to the sales office at Chicago, 
with headquarters in the Merchandise 
Mart. 


Apollo Chemical Company has opened 
offices at 51 East 42nd Street, New 
York 17, to engage in buying and sell- 
ing of chemicals, oils, waxes, resins, 
gums and all other chemical raw ma- 
terials, and is offering a complete pur- 
chasing service, including assistance in 
filing applications for allocated ma- 
terials. 


Iron & Steel Products, Inc., Chicago 
33, announces appointment of David 
Newhall as vice president in charge of 
New York district, with offices at 780 
Riverside Drive, New York 32. Newhall 
served the company in the same capacity 
several years ago and has had wide ex- 


perience in the equipment field in the 


East. 


The Timken Roller Bearing Company, 
Canton, Ohio, has announced plans of 
its subsidiary, The Timken Roller Bear- 
ing Company, Limited, to build a bear- 
ing and rock-bit plant at St. Thomas, 
Ontario, Canada. The Canadian sub- 
sidiary has maintained a sales office and 
warehouse in Toronto for many years. 


The 
Pittsburgh, announces that S. M. Rust | 
has been elected chairman of the board 
of directors, and has been succeeded in 
the presidency of the company by S. M. 
Rust, Jr., who has been executive vice 
president. Rust, Sr., founded the com- 
pany with two brothers, E. M. Rust and 
the late E. J. Rust, in 1905, and since 
has engage ‘in engineering and con- 
struction of industrial plants, with of- 
fices in Pittsburgh, Birmingham, New 
York and Washington. Rust, Jr., entered 
the organization after graduation from 
Lehigh University in mechanical engi- 


neering and worked variously in -the | 


field before becoming vice president. 


Ross Industries Corporation, 
Brunswick, New Jersey, has announced 
election to its board of directors of 
Allen R. Cobb, a vice president of Irving 
Trust Company, New York. J. O. Ross 
Engineering Corporation and Ross Engi- 
neering of Canada are fully owned sub- 
sidiaries of Ross Industries Corporation. 








49 W. 23 St., New York 10 


UDEL, Publichers, 
wot Mace ieee mie eo Ke f regi $i 


in 7 dave and $) menthly aati! the $4 is paid. 
returo { 





Address 








P-16 





Employed by 





SALES ENGINEERS, preferably with 
chemical or mechanical background, 
wanted by well-known industrial instru- 
ment company looking forward to post- 
war expansion. Work requires persist- 
ence and ability to cooperate as consult- 
ant with prospects rather than high 
pressure selling. Positions open in sev- 
eral sections of the country. Address: 
Box 333, c/o Petroleum Refiner, Hous- 








ton, Texas. 


Rust Engineering Company, | | 





New | 





If you need dependable Turbine re. 
pairs in @ hurry, call us: We are com. 
pletely equipped to repair and dy. 
namically balance turbine rotors and 
any High Speed rotating elements in 
our modern shops. 

25 Years Successful Experience 


Gut ENGINEERING C0, jy. 


& 
























EAGLE BLANKET 








, ae ae 


For Temperatures up to 1200° F. 


Manufactured from gray mineral slag 
wool—water repellent—fire proof—vwill 
not deteriorate. Readily obtainable in 
any thickness for immediate shipment. 











ThelNDUSTRIAL INSULATORS 


HOUSTON, TEXAS SHREVEPORT, LA. 


McNAMAR 


Steel Plate 
Fabricators and 
Contractors 





Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 


BOILER & TANK CO. 
Tulsa, Okla. — Salem, IIL. 
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Screen 

Hendrick Manufacturing Company, 
Carbondale, Pennsylvania, has literature 
available on Hendrick Wedge-Slot 
Screen, for wet and dry screening re- 
quirements. 





Pump Valves 

Durabla Manufacturing Company, 114 
Liberty Street, New York 6, is distribut- 
ing Form 911D, which lists engine and 
pump builders who use the Durabla 
valve unit as standard built-in equip- 
ment. 











Pump 

The Aldrich Pump Company, Allen- 
town, Pennsylvania, is distributing Data 
Supplement 65, describing the variable- 
stroke feature of its pumps, including a 
j-inch-stroke, 20-horsepower unit recent- 
ly added to the line. ‘ 










Paint Spray Pump 

Alemite division of Stewart-Warner 
Corporation, 1826 Diversey Parkway, 
Chicago, has issued a catalog on its new 
“Versatal” material pumps for spray 
application of paints, sealers and mas- 
tics to structures and tanks. 









Centrifugal Separators 

Merco Centrifugal Company, Hobart 
Building, San Francisco 4, has released 
Bulletin No. 501, “Separation of Sus- 
pended Solids,” which deals with the 
application of Merco centrifugals. En- 
gineering drawings and photographs of 
installations are included. 










Water Deaeration 


Cochrane Corporation, 17th and Alle- 
gheny Avenue, Philadelphia 32, is dis- 
tibuting its Reprint 36, on “Water 
eaeration Halts Corrosion of Equip- 
ment.” The article describes application 
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WANTED: Dev elopment engineer. Long es- 
‘ablished manufacturer whose regular 
Products are in war-time production has a 
Permanent opening for development engi- 










heer for research and devélopment of pneu- 
Matic mechanisms. Previous experience 
sential, preferably with pneumatic oper- 
ated controllers for industrial processes. 
Eastern plant. Salary commensurate with 
*xperience and ability. No references will 
be conta: ted before personal interview. Our 


*mployees have been informed of this ad- 
vertisement. Address: Box 10, c/o Petroleum 
Refiner, Houston, Texas. 
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Helpful Publications Which Manufacturers 
Will Be Glad to Send Free for the Asking 


Ansul Chemical Company, Dugas Di- 


able a catalog on Plus-Fifty du Gas Dry 
Chemical Fire Extinguishing Equipment. 


REFINER. 


NAME..... 





and general design of cold water deaera- 
tors to prevent corrosion of lines, heat- 
exchange equipment, etc. 


Multiple V-Belt 


Multiple V-Belt Drive Association, 140 
South Dearborn Street, Chicago 3, is 
distributing a booklet “19 Reasons Why 
It Is the Dominant Drive of Industry.” 
Prepared by the association’s engineer- 
ing research committee, it is a primer- 
like presentation of the multiple V-belt 
drive. 


Power-Plant Equipment 


The Williams Gauge Company, 3197 
Pennsylvania Avenue, Pittsburgh 12, is 
distributing Catalog No. 449, which illus- 
trates, diagrams and describes this com- 
pany’s check valves, steam-pump gov- 
ernors, steam-operated traps, high and 
low alarm water columns, water gauges, 
gauge cocks, feed-water regulators, and 
pump valves. Tables show sizes and 
specifications. 


Plastic Coating 


American Pipe and Construction Com- 
pany, Amercoat Division, Box 3428 
Terminal Annex, Los Angeles 54, is 
distributing a new folder titled “Amer- 
coat No. 33 Plastic Coating,” which 
gives data on protection of equipment 
and structures from corrosion, protec- 
tion from chemical fumes, splash and 
overflow of acids, etc. 





; FOR SALE 
New and Reconditioned Iron & Steel 


VALVES 


Tested and Guaranteed 
LARGE STOCK OF FITTINGS 


APEX IRON & METAL CO. 
2204 S. Laflin St. Chicago 8, Ill. 






















Teglr 


INSTRUMENTS 
FOR INDICATING 
RECORDING AND 
CONTROLLING 
TEMPERATURE 
PRESSURE FLOW 
AND LIQUID LEVEL 







MANUFACTURER’S NAME 


MANUFACTURER’S ADDRESS 


Please send me, without obligation. free booklet 
described in January, 1945 issue of PETROLEUM 


ADDRESS. .... 200004. 


A Complete ol aie 


LABORATORY GLASSWARE 
APPARATUS AND REAGENT 
CHEMICALS CARRIED IN STOCK 


for aE “eS Delivery 
INDUSTRIAL SCIENTIFIC 1M 


USE THIS COUPON 








X-Ray Spectrometer 


North American Philips Company, 100 
East 42nd Street, New York 17, is dis- 
tributing a leaflet covering the Norelco 
Geiger-Counter X-Ray Spectrometer, 
which describes the wide range of ap- 
plications that can be handled by this 
new industrial tool. Descriptive material 





2 LUMBER AND TIMBER 
Available for Shoring, Packing, Boxing, 
Crating from 1” to 16” Fir, Hemlock and 
Southern Pine, for immediate deliveries by 
trucks or R.R. Cars. 
DORAN LUMBER CORPORATION 
1036 GRAND STR., BROOKLYN, N., Y. 
PHONE: EVERGREEN 7-8450 














We design and 
construct all 
types of modern 
refining units 


* 





BORN ENGINEERING CO. 
Tulsa, Oklahoma 
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but we know it takes loyal and faithful 


workers like BOB, on the job always, gradu- 


tela 


ating these precision industrial metal 
scales with skill and care for much depends 
upon this single operation. 


In your post-war planning, 
remember only GOOD ther- PALMER 

mometers do the job right. Red-Reading 
Mercury 

THERMOMETER 


And PALMER Thermometers give you: 


1... Precision and Guaranteed Accuracy 
PALMER 2... Sturdiness and Long Service 


MERCURY ACTUATED 3... A bright RED column... so easy to see with 


SUPERIOR RECORDING ‘‘Red-Reading-Mercury.”’ 
THERMOMETER 


(Clip this ad as a reminder.) Catalog on request. 








included covers method of operation 
gives specifications for the spectrom 
proper, transformers, stabilizer, sca 
unit, power supply, frequency m 
impulse counter, Geiger unit, and x- 
tube. 


Vertical Multi-Stage Pump 

Byron Jackson Company, Pump Diy 
sion, Box 2017, Terminal Annex, Los 
Angeles 54, California, is distributing 
Bulletin No. 44-4620, which describes 4 
vertical multi-stage pump designed for 


| handling hot or cold, corrosive or nom 


corrosive liquids where the net pon 
suction head is limited. Illustratioy 
show this pump handling light petro 
leum fractions, in condensate retum 
service and for heater-drip pumpi 
Construction detail is shown, stan 
specifications are given, as_ well 
dimensions of standard sizes, up to 1 
| per minute against heads up 
50 pounds per square inch. Pumps ar 
available on special order to 5000 gallons 
per minute and for sub-zero tempem 
tures or to 750° F. E 


Cast Steels 


Lebanon Steel Foundry, Lebanon 
Pennsylvania, has issued a four-page 
(revised) reference chart on carbon and 
low-alloy structural cast steels. It qm 
cludes comparable designations oi Unit- 
ed States Navy, Federal, ASTM, AIS§I, 
SAE and NE steels, and lists nominal 
analysis and minimum physical proper 
ties. 


Alloy Steel Castings 


Lebanon Steel Foundry, Lebania, 
Pennsylvania, is distributing a revised 
edition of its four-page reference chart 
on corrosion- and heat-resistant alloy 
steels. It lists principal alloying de 
ments and typical physical properties, 
and includes comparable designations of 
ACI, AISI, ASTM, Hydraulic Institute, 
SAE, and United States Navy. 


| Insulating Fire Brick 


Armstrong Cork Company, Lancaster, 
Pennsylvania, has issued a new edition 


| of a booklet on insulating fire brick. It 


describes five types of fire brick for 
temperatures up ‘to 2600° F., and fea 
tures new data on suspended arches and 
walls and tailor-made arches and domes. 
Photographs and sketches illustrate the 
text. Diatomaceous earth and insulating 
concrete also are described. 


Mobile Swing-Boom Crane 


Silent Hoist Winch & Crane Com- 
pany, 841 63rd Street, Brooklyn 20, New 
Work, has issued Catalog No, 58 on the 
“Krane Kar” mobile swing-boom crane, 
which includes 24 pages of photographs 
and drawings. On-the-scene photographs 
suggest many applications for handling, 
loading, unloading and transporting 
equipment and materials by this po¥ 
ered machine which has capacity up 
10 tons. 


Electrical Heating Elements 


Harold E. Trent Company, Leverton 
Avenue and Wilde Street, Manayunk, 
Philadelphia 27, Pennsylvania, is dis- 
tributing Bulletin 45-TB, which includes 
description and number of uses of Trent 
“folded and formed” ribbon-type high 
temperature electric heating elements 
for chemical applications, and for labo 
ratory equipment. 
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=| ° SPEEDS ON LARGE SCALE 


MAINTENANCE THREADING? 


| FE NOT 
i" WILCo" 


OSTER “WILC oO” 


SPEEDS) 


No. 704 “WILCQO” 


Pipe Size 
Threadi - 
- epee “anlaleis 21, Time 
14%” —8 seconds 
14” } Seconds 
244” ned. Seconds 
3” et secon ds 


~—_ 3K” 40 seconds 
4” —__ 56 com 9 
8 seconds 
“Ww rT cov 
Threading Time 


, 19 seconds 


pe ——_20 seconds 

a —— 30 seconds 

Lina SO Shenae 
~}——8_seconds 


-+—____49 seconds ~~ 
reer so ee 
——/0 seconds 
Note: Above ci 74 seconds ~~ 
American ny .tedies 
Can Nationaj Stands Cutting ful 
Caded speeds. Pipe threads 


No. 706 
Pipe Size 


at recomm 


Speed with accuracy equals low cost 
with safety! That’s what the Oster 
“WILCO” Threading Machine is 
designed to do for YOU on YOUR 
maintenance threading of pipe 


and bolts. 


The“WILCO” Die-Head handles ALL 
sizes within range of each machine 
and one set of chasers threads all sizes 
of the same pitch without change. 
Movement of cam lever sets chasers 
to any size. 


Chasers are high speed steel .. . small, 
economical, segmental type . . . held 
in massive steel holders for rigidity. 
One or more chasers replaceable with- 
out renewing entire set. 


Other important features are illus- 
trated and explained in CATALOG 
10-A. Write for a copy. 








_THE OSTER MANUFACTURING COMPANY, 2029 EAST 61st ST., CLEVELAND 3, OHIO, U. S. A. 
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NEW EQUIPMENT FOR THE MODERN IN PLAN 


Water Purifier 


AMERICAN CYANAMID & CHEMICAL 
CORPORATION 


American Cyanamid & Chemical Cor- 

oration, 30 Rockefeller Plaza, New 

ork 20, has made available a process 
and equipment by which ordinary water 
can be transformed into the chemical 
equivalent of distilled water: Trade- 
marked “Filt-R-Stil,” the units are avail- 
able in portable and stationary units for 
all types of users. 

The principle of the “Filt-R-Stil” i 
one of filtration by skillful utilization of 
melamine-derived and other resins de- 
veloped by American Cyanamid Com- 
pany. Water is passed through beds of 
these ion-exchange resins which trans- 
form the dissolved salts in the water 
to the corresponding acids and in turn 
absorb the acids. 

The final demineralized water has an 
average salts content as low as two 
parts per million as calcium carbonate, 
and has been produced as pure as one 
half part per million. The process also 
removes dissolved carbon dioxide from 
the water. So effectively has water been 
cleaned of its minerals that its specific 
resistance to an electric current 
been increased to as much as 6,000,000 
on which compares with a resistance 

50,000 ohms previously considered 


very good. 

he portable unit is made in two 
forms, one for field and the other for 
bench use. The field unit, designed pri- 
marily for use by the Armed Forces, 
supplies demineralized water for storage 
batteries and for electronic equipment 


Ne 


has’ 


where water free of dissolved salts is 
essential to make it a perfect insulating 
medium. The bench unit is designed for 
use in chemical laboratories and similar 
applications. Capacity of these small 
units is 8 to 10 gallons per hour. They 
are equipped with cartridges of ion- 
exchange resins, which are renewable 
when exhausted. An automatic shut-off 
or warning device indicates when re- 
newal of the cartridge is necessary. 

The laboratory unit has a capacity of 
approximately 30 gallons per hour. Op- 
eration of this unit differs from that of 
the portable unit. In place of a cartridge, 
there are four beds of alternate cation- 
and anion-exchange resins in pyrex glass 
columns connected by an intricate piping 
system. As the water passes over the 
first bed, dissolved salts are transformed 
to the corresponding acids. These acids 
are absorbed on the second bed. The 
third bed picks up any dissolved salts 
which have leaked through and the 
fourth absorbs the remaining acids as 
well as removing the carbon dioxide. 

“Filt-R-Stil” also is made in’ special 
sizes for large industrial users, to pro- 
vide continuous supply of thousands of 
gallons of demineralized water. 

Laboratory and permanently installed 
larger units are equipped with a system 
for the reactivation of the ion-exchange 
resins, which thus can be used over 
and over again. These. units are also 
equipped with electronic controls, op- 
erating on resistant circuit in the water 
which indicate when the effluent water 
is mineral-free and or when the quality 
is below standard and regeneration is 
thus required. 


The chemical equivalent of distilled water becomes as readily available as tap water through the 
use of this “Filt-R-Stil,” equipment using a new process developed by American Cyanamid & 
Chemical Corporation for sarge h mineral-free water through the medium of melamine-derived, 

ion-exchange resins developed by the American Cyanamid Company. The large portable unit illus 
troted is of pre-fabricated type, with capacity of 2 to 3 gallons of mineral-free water per minute. 
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Concentrate Control 
PHOTOSWITCH INCORPORATED 


Photoswiteh Incorporated, 77 B 
way, Cambridge 42, Massachusetts, 
nounces an electronic concentrate con 
for detecting and controlling, thrd 
operation of signals, valves or pum 
changes in liquid concentrations. T 
electronic method provides precise 
accurate control for all applications 
which changes in concentration are q 
companied by a corresponding c 
in electrical conductivity. 

Installation requires only a probe} 
ting mounted on the tank, with pr 
extending into the liquid. This prob 
wired to the electronic control 

















LA 
SENSITIVITY 
ADJUSTMENT 








Photoswitch Electronic Concentrate 
Control Type P25N 


may be located wherever desired. Am 
adjustment on the control housing is set 
so that the control relay will operate 
when liquid of a predetermined electrical 
resistance contacts the probe. While the 
probe is immersed in liquid of any other 
resistance, the control remains inopefa: 
tive, but when a change in concentratiogj 
alters the conductivity of the liquid 

the necessary degree, the electronic com 
trol relay is energized to operate sig 
nals, valves or pumps. , 

An interesting application of this co 
trol is the detection of contaminati¢ 
in boiler condensate. A large smelti 
company, for example, uses condensalt 
to heat coils containing an acid ele 
trolyte. As a leak in the coils permit 
the acid to mix with the condensate 
renders it unfit for return to the boiler 
it is necessary to detect and control sucil 
leakage. This is accomplished thro 
use of Type P25N. The addition of 
acid to the water increases its oil 
tivity and this change is detected by the 
electronic control. An alarm is sounde@ 
and a three-way motorized valve opé 
ates to remove the contaminated co 
densate. 

Type P25N is also used wherever tt 
is necessary to maintain an interface 
tween two liquids differing even slig 
in electrical conductivity. Electronic Op- 
eration thus permits single or two-l 
control of one liquid within a tank, evé 
though another liquid may be above 4 
below it. 

Type P25N has a sensitivity range of 
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PIPE BENDING TABLE 
meld 7 Nile), | 





PIPE FABRICATION 
AND WELDING 





FABRICATION OF HIGH PRESSURE AND 
PROCESS PIPING FOR ALL INDUSTRIES 
CODE WELDING e PIPE BENDING 


A Complete Staff of Engineers and Craftsmen 
Capable of Designing, Fabricating and Erect- 


ing All Piping Requirements for Refineries, 


Ship Building, Chemical Plants and All Indus- 
tries. 















100 to 5000 ohms and operates ong § 
percent change in probe-circuit regis. 
ance. The predetermined resistance value 
for which the control is set remains 
fixed regardless of variations in line yolk. 
age or tube characteristics. The vol 
applied to the probe never exceeds 25 
volts, thereby eliminating any Possibility 
of electrical shock or explosion hazard 
Type P25N incorporates a single- 
double-throw relay, rated at 10 amperes 
A.C.,5 amperes D.C., for normally close 
and normally open operation, and jm 
quires a supply of 115 volts A.C @ 
cycles. ; 


Glass 
AMERICAN OPTICAL COMPANY 


American. Optical Company, So 
bridge, Massachusetts, has annow 
production of glass that resists hy 
fluoric acid, reporting a test in which 
a sample, which resembles ordinar 
glass, was immersed in a bath of fhe 
acid for 500 hours without obvious af 
tack. Ordinary — given similar trea 
: . # ment was reduced to a chalky mass.) 
DISTILLED HzO EVAPORATOR || “Major ingredient of the new glagg® 

it was said, “is phosphorun pentoul 
which by itself reacts with water with 
almost explosive violence. However, the 
new glass is less soluble in water tha 
ordinary glass.” It does not contam 
sand. 
A constant pressure of 75 psi. (saturated Melting and working properties am 
seem) is melntained om evaposatos, un- about the same as ordinary glass. P 
loading to feed water heater. - _ is Y §!ass. See 
tential uses are in test tubes, beakers § 
, . . A bottles, and other containers; windows 
Because of the comparatively light weight and compact construction of R-S_ | for factories and laboratories, goggles 
Butterfly Valves, less supporting structure and space are required. As a conse- | and gauges. 
quence, substantial savings in installation costs are effected. Simplified design Flame-Resistant Gasket 
and standardized construction mean lower first cost and ease of installation. 
. . THE SHERWIN-WILLIAMS COMPANY 
R-S Butterfly Valves are machined to close tolerances depending on tem- ery ee nee 
t diti There is no tendency to jam or freeze. In any line, the he Sherwin-Williams Company, Mi¢- 
perature Conditions. ’ : y J . y , y | land Bank Building, Cleveland, Ohio, 
sting the maintenance bill every time. Ask for Catalog No. 14-B. | has developed a gasket consisting of a 
felt base impregnated with a chromate 
pigmented compound which renders the 
material flame- and fire-resistant as well 
as corrosion-resistant. Originally in- 
tended as a substitute for low-pressure 
rubber gaskets in marine ventilating§ 
systems, chromate gasketing has demon- 
strated its usefulness in many applica 
> tions, 

Chromate gasketing is flame- and fire- 
resistant to a high degree, and ca 
withstand relatively prolonged exposure 
to salt water. It may be had either 








No. 625. 150-pound three-way vw: lve with air cylinder 
positioner control and adjustable linkage. Ideal for 
quick control and wedge-type shut-off in mixing and 
interchange service. Precision engineered, metallur- 
gically and mechanically. 


No. 608. Designed for either a high 
pressure drop and small volume or a 

low pressure drop and large volume. 

The large vane seats against the body 

of the valve while the smaller vane is 

free revolving. Four to six revolutions -J 
of handwheel completely open or close 

vane. Adapted to power operation. 








VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street + Philadelphia 44, Penna. 


Sometimes it is advisable to coat the 
with a zinc chromate paste. Usually chro 


ee ee AP | ie Sicce without using additional mote 
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OR ALL large-scale gas plant 
and pipeline design and con- 
struction, Parkhill-Wade offers a unique engineering 
service .. . a service not only for routine design and con- 
struction engineering, but also a service backed by our 
own latest developments in gas processing and gas 
handling operations. For example, here are important 
installations involving either Parkhill-Wade engineering 
... Or construction ... or both: 
COMPRESSOR STATIONS Parkhill-Wade was consulting engineer 
to the Stearns-Roger Manufacturing Company in the design of the 
seven compressor stations—representing 58,000 horsepower—and the 


diethylene glycol dehydration planf for Tennessee Gas and Transmis- 
sion Company's new 1265-mile gas pipeline. .. 


COMBINATION PLANTS Parkhill-Wade has engineered six com- 
bination dehydration and desulfurization units for natural gas purifi- 


' tation. These units, using a mixed solution of monoethanolamine and 
diethylene glycol, perform in one operation the removal of CO: and 


H.S, together with partial dehydration. Final dehydration units, either 
of the solid adsorbent or straight glycol type, complete the dewater- 
ing operation. .. 

STRAIGHT DEHYDRATION Construction of a straight diethylene 
glycol dehydration plant is now being completed for a large California 
utility. This plant will operate at 1000 pounds per square inch pres- 
sure, and will handle 150,000,000 cubic feet of gas per day. Another 
recent completion in California will dehydrate 50,000,000 cubic feet 
of gas per day at 400 pounds pressure—and both plants represent 
the most outstanding developments available today in gas dewatering! 


Whatever may be your probiem in gas processing, 
Parkhill-Wade engineering ability and extensive experi- 
ence can help you. Investigate the many important devel- 
opments . . . our engineering staff will be glad to answer 
your requests for more detailed information. 


Parkhill-Wade engineers and designs systems of all kinds for 
processing natural gas and the lighter hydrocarbons. We will be 
glad to make recommendations—or work with you toward solution 
of special engineering problems. Write, outlining your requirements. 


~~ 
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ONE-MAN OPERATION 


Saves time and labor with 


No helper is needed with a Roto Tube x 0 T 9 
Cleaner. One man can handle a tube 


cleaning job by himself with the con- 


venient Roto Operating Air Valve on the T Uj BE 


motor. 


Roto One-Man operated Tube Cleaners 
will help you to step up the productive 
capacity of your plant with a smaller 
expenditure of time, labor and air, by 
cleaning your tubes thoroughly much 


faster than with former types of cleaners. 






Roto Tube Cleaners are available for all 
sizes and shapes of tubes, for operation 


with air, steam or water. Send for details. 


CLEANERS 





Roto Model 135 air-driven motor 
with swing-frame head and air 
valve for one-man operation. 


Company 


145 Sussex Ave 


DIVISION OF ELLIOTT COMPANY 


Newark, N. J 












| charge is deflected with a rotary motion 


| oil surface without undue disturbance 
| of the liquid, or foam breakdown. 






























factory pre-cut or cut from sheet 

int of use without special tools.- 
ase sheet is a good grade of thoroug 
felted low-shoddy-content wool felt, 
pregnated with a specially preg 
chromate pigmented compound whid 
non-drying, tack and water inso 
and renders the felt flexible, pressyp 
resistant and flame-resistant. 

Chromate gasket will maintain ; 
pressure up to 25 pounds per sq 
inch at normal temperatures. It is 
affected by fuels, and has definite 
inhibiting properties. It is dark g 
in color and is available in %-.and ]} 
inch thicknesses. 


Foam Chamber 
AMERICAN-LaFRANCE-FOAMITE 
CORPORATION 


American-LaFrance-Foamite Corp 
tion, Elmira, New York, has annou; 
the “Evertite” Delivery Chamber fori 
stallation on pressure tanks to facilj 
applying a blanket of foam on bu 
oil surfaces. A glass diaphragm 
the foam passageway to the tank. T 
permits the top plate of the delive 
chamber to be removed for painting 
for diaphragm inspection, without 
leasing tank vapors. The diaphragm@ 
glazed in a removable steel frame. 
framed diaphragms may be kept} 
stock, simplifying replacement. Tj 
of frame gives strong support to regi 
tank vapor pressure. Pressure of foam 
at time of fire is adequate to cause 
breakage, as diaphragm ruptures at low 
pressure from the upper side. Foam dis- 





against the tank shell and down to the 


Aluminum Mallets and 


Hammer Faces 
GREENE, TWEED & COMPANY 


Greene, Tweed & Company, Bronx 
Boulevard at 238th Street, New York 
66, now has available its line of mallets 
and replaceable-face hammers available 
with aluminum heads and faces. The 
aluminum used is.a special alloy devel- 
oped for the purpose, and for whic) Distr 
superior lasting quality is claimed, Be- | 
sides being spark-proof and easily ma- 


chined for refacing, aluminum is not 
brittle and does not chip, and at the . 


same time has the quality of absorbing 


shock. Rimey 


Controllable Capacity Pump§,,: 
THE ALDRICH PUMP COMPANY ; 
The Aldrich Pump Company, Aller with 1 
town, Pennsylvania, has announced a¢ weigh 
dition of a 3-inch-stroke, 20-horsepowe! g 
unit to its line of Aldrich-Groff COOH grees 
trolled-capacity pumps. Originally itro- 
duced four years ago, the line now com-@ struct 
sists of 20-, 40-, 60- and 100-horsepowet! 
units which cover a wide range % 
capacities at various pressures up © 
15,000 pounds per square inch, for us 
where accurate automatic control ° 
delivery volume is important. 


Laboratory Aprons 
THE B. F. GOODRICH COMPANY 
The B. F. Goodrich Company, A 
Ohio,.is making a line of light-we 
laboratory and industrial aprons ™™ 
with high-grade cotton fabric he i p 






Avec 
















vinyl resin coating. The vinyl resin co 
ing makes the aprons water proof, 26am— 
proof, alkali proof and oil and 
resistant. 
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CHPTHIN 
PRODUCTS 


Distributors of 


K-LO INSULATING BLOCKS 


A new development in a molded insulating block 
which provides exceptionally high efficiency coupled 
with unusual structural qualities and lightness in 
weight. Applicable to temperatures up to 1600 de- 
grees. The K-Lo Insulating Block may be used as a 


‘@sttuctural medium and an insulation combined. 





Available for immediate delivery from our 
Houston factory. 


‘ce: Hibernia Building, New Orleans, La 





COMPANION PRODUCTS: 


CALAPOR LONG FIBRE INSULATING AND FINISH- 
ING CEMENT the covering capacity of which is 46 
sq. ft. ] in. thick per 100 pounds. 


CALSEAL FIBRATED EMULSION for weatherproof- 
ing. Fewer pounds give greater coverage. 


Available for immediate delivery from our 
Houston factory. 








Low-Cost Way 


to Descale 


Gasoline 
Condensers 





Is your present method of de- 
scaling gasoline cooling con- 
densers costing you too much? 
If so, try the successful Oakite 
way that one Midwestern re- 
finery has found so easy . . . so 
economical. 


Merely circulate recommended 
solution of Oakite Compound 
No. 32 through water or steam 
side of system as directed. Be- 
cause of its uniform, controlled 
action, Oakite Compound No. 
32 thoroughly yet safely dis- 
solves insulating deposits, so 
that flushing removes them 
completely. Cooling efficiency 
is restored. Method is surpris- 
ingly low in cost. 


Save Time . . . Cut Costs 
On These Jobs, Too! 


Also try specially designed 
Oakite Compound No. 32 for 
descaling Diesel water jackets, 
booster pumps, compressors, 
vacuum condensers, lube oil 
coolers, heat exchangers. FREE 
28-page booklet gives formulas 
for using this safe, rapid-acting 
material. Send for your copy 
TODAY! 


OAKITE PRODUCTS, INC. 


508 Thames Street, New York 6, N.Y. 
Technicol Service Representatives Located in All 
Principal Cities of the United Stotes and Conada 








x BUSINESS NOTES 


Natural Gasoline Supply Men’s Asso- 
ciation directors meeting at Tulsa De- 
cember 28 made plans for its annual 
meeting and entertainment of Natural 
Gasoline Association of America mem- 
bers should the latter elect to hold a 
meeting in 1945. Normally the meeting 
is held in April, but decision on the 1945 
session is being withheld on account of 
the transportation situation. Report of 
the secretary shows Natural Gasoline 
Supply Men’s Association now has a 
membership of 61, including the follow- 
ing who recently were added: Dallas S. 
Deam, American Air Filter Company; 
G. B. McComb, The Barrett Division; 


M. .A. Ellsworth, The Fluor Corpora- 
tion; J. D. Gordon, The Girdler Corpor- 
ation; Kenneth B. Ris, The Griscom, 


Russell Company; Frank P. Elizardi, 
M. Lockett and Company; Palmer 
Hughes, The M. W..Kellogg Company; 
D. G. Mann, The National Supply Com- 
pany; Dunman Perry, Perry Equipment 
Company; H. M. Nelly, Jr., J. F. Pritch- 
ard & Company; A. E. Buell, Phillips 
Petroleum Company — Perco Division; 
J. W. Green, Tube Turns, Inc., and 
Harvev McL. Cotton, The Maxim Sil- 
encer Company. 


National Foam System, Inc., Phila- 
delphia, has been awarded a second star 
for its Army-Navy “E” pennant, for 
production of chemicals and apparatus 
for extinguishing fires. aboard American 


' combat vessels. 


Clark Bros. 
York, now a 
dustries, Inc., 


Company, Olean, New 
subsidiary of Dresser In- 
now has its New York 


| and export offices with other members 





of the group at 122 East 42nd Street, 
with R. R. McCartney as district man- 
ager, and T. F. Hudgins as export man- 
ager. 

McCartney is a graduate of Pratt 
Institute and previous to joining Clark 
Bros. Company in 1938 was with 
Worthington Pump and Machinery Cor- 
poration, and with Gulf Oil Corporation 
in various engineering and sales capac- 
ities. 

Hudgins 
of Kentucky 
in engineering at 


graduated from University 
in 1909, and was instructor 
Kentucky and Purdue. 


Following service in World War I as a 
major, in 1919-22 he was with The Na- 
tional Supply Company in the United 
States and in London. From 1922 to 
1944 he was with The Cooper-Bessemer 
Corporation. 

Val R. Wittich, Jr., who since 1929 
has been New York and export repre- 
sentative of Clark Bros. Company, as 
well as representing several other com- 


panies in the petrolevm-equipment field, 











has resigned his Clark Bros. Compag 
connection because of conflict between ip 


terests of members of the Dresser eT Ott D 


and other companies which he will con 
tinue to represent. 


The Hooker Electrochemical Coa 
pany, Niagara Falls, New York, 
nounces appointment 
of John S. Coey as 
manager of its sales 
development depart- 
ment, with head- 
quarters at the 
company’s general 
offices at Niagara 
Falls. Prior to this 
promotion, Coey was 
an assistant in this 
department. He grad- 
uated with a degree 
in chemistry from 
Amherst College, and 
in 1937 joined the John S. Coey 
company’s technical 
staff in charge of thé process study 
group working on the improvement of 
processes and products. 


Monsanto Chemical Company, St. 
Louis, has appointed Dr. Franklin D. 
Smith -as assistant director of develop- 
ment for its organic chemicals division. 
Dr. Smith received his Ph.D. at Univer- 
sity of Michigan in 1929 and _ joined 
Monsanto as a research chemist at St. 
Louis in 1930. He became a member 
of the company’s technical service de- 
partment staff in 1932, and has been on 
the staff of the divisional development 
department since September, 1943, spe- 
cializing in organic chemical problems. 


The M. W. Kellogg Company, has 
been acquired by Pullman Incorporated 
through cash pur- 
chase of all outstand- 
ing stock, and will be 
operated as a_ sep- 
arately incorporated 
member of the Pull- 
man group of com- 
panies, with the pres- 
ent staff of officers 
and employes. M. W. 
Kellogg, president of 
The M. W. Kellogg 
Company, has been 
elected a member of 
the board of direc- 
tors of Pullman In- 
corporated, of which 
D. A. Crawford is president. 

In announcing the acquisition on Dé 
cember 22, a joint statement by the 
heads of the two companies pointed 
out that Pullman Incorporated is nego- 
tiating for disposal of the sleeping-cat 
business of its subsidiary, The Pullman 





M. W. Kellogg 


Company, to comply with a United 
States District Court decree. “When 
this separation has been effected,” the 


announcement said, “activities of the 
companies in the Pullman group, now 
including the Kellogg company and its 
subsidiaries, will be directed toward in- 
tensive cultivation of their present in- 
dustrial ‘fields’ and possible further ¢X- 
pansions of these fields. 

“The Kellogg Company, internation 
ally known for its refinery installations, 
has grown from a small _privately-f- 
nanced engineering business, established 
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IRON PRODUCTS 





“Swede” Pig Iron—Foundry, 
Malleable, Bessemer and Basic 


STEEL PRODUCTS 


Carbon, Copper or Alloy Analysis 


BILLETS-BLOOMS-SLABS 


Forging and Re-rolling Qualities 


PLATES 

Sheared Steel—Tank, Ship, Boiler, 

Flange, Firebox, Locomotive Firebox, 

Structural, Dredge Pipe and Abrasion 

Resistant Qualities, “A.W.” DYN-EL 
(High Strength Steel) 


Hot Rolled ae rays B purpose “A, WwW.” Qua i ity 
“A.W.” DYN-EL (High Strength Steel) 
“aw. rousp steer PRODUCTS 
FLOOR PLATE 


Super-Diamond, Standard Diamond, 
Diamondette, Sunken Diamond and 
Ribbed Pattern through all stages of manufacture, to the 


READING BRAND - finished product. If you have a problem 
“A.W.” CUT NAILS requiring either carbon or alloy steels, 


Black—Quenched and Tempered our Metallurgical Department is at your 
Galvanized command. : 










To insure the quality of “A.W.” Products, 
controls extend from our own mines, 
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ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Repre- 
sentatives: Philadelphia, New York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, 
Detroit, Houston, St. Paul, New Orleans, Pittsburgh, Roanoke, Los Angeles, San Francisco, Seattle, Montreal, 








For Schenectady 


45,000,000 Gallons Daily 
From 9 Layne Units 


Late in 1942, Schenectady faced a water 
crisis. New war industries and increased pop- 
ulation demanded more and more water. 
The old system was over-burdened. Reserve 
was diminishing a million gallons daily. 


Layne was given a contract that covered 
wells, pumps, electrical equipment and other 
essential apparatus. Layne New York Com- 
pany put full crews on the job and in record 
time completed two wells in time to prevent 
a crisis. Seven other wells and pumps were 
soon ready and in service, giving Schenec- 
tady 45,000,000 gallons of fine water daily— 
and at a saving of $10,000 a year on oper- 
ating cost. 

Though constructed at extraordinary 
speed, operation was perfect and efficiency 
up to the guarantee. No other firm in 
America,—or perhaps in the entire world 
could have matched Layne's overall perform- 
ance. 

Layne Wells and Pumps are the world's 
finest in quality, efficiency, design and long 
life. For late literature address, Layne & 
Bowler, Inc. General Offices, Memphis 8, 
Tenn, 


LAYNE PUMPS —$.u1;it1 ev- 


ery need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: 
Stuttgart, Ark. * Layne-Atiantic Co., Norfolk, 
a. — Se ae Co.., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, » * Layne- 
Louisiana Co., Lake Charles, Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, xas * ‘Layne- 
+. Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis. Minn. * Interna- 
tional Water Supply Ltd.. ndon, Ontario, Canada 


B [st 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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Layne-Arkansas Co., 











in 1905 by Mr. Kellogg. The company, 
which also encompasses an extensive 
manufacturing business, including welded 
steel vessels for industrial use, chimneys, 
catalysts and other products, has been 
largely owned*by those engaged in its 
management. 

“In recent years, activities of the 
Kellogg company have been largely in 
connection with design, fabrication and 
erection of plants and equipment for 
processing industries. It has developed, 
with others, the new fluid catalytic 
cracking process for petroleum and has 
engineered and constructed some of the 
most important plant units for the man- 
ufacture of high-octane gasoline and the 
basic chemical constituents for. synthetic 
rubber. The company has started de- 
signs for several new units of the fluid- 
catalytic type on which construction 
will begin as soon as materials are re- 
leased. 

“Another Kellogg achievement in the 
petroleum iield has been development of 


| bydroforming. The company has engi- 
| neered and built over 90 percent of this 
| type of equipment which is responsible 





for the abundance Of toluene available 
for the war explosive program. 

“The Kellogg company also has been 
active in research on metal products. 
The company has engineered and con- 
structed plants for producing other war 
materials, and has produced quantities 
of heat-transfer and other engine-room 
equipment for the Navy and Merchant 
Marine.” 


Republic Supply Company, Houston, 
has opened a sales office at 312 Pure Oil 
Building, 35 East Wacker Drive, Chi- 
cago, with Wm. Skakel as manager. 


General Controls Company, Glendale, 
California, has appointed Paul B. Sagar 
field engineer at Cleveland, Ohio, and 
James King to the same position in 
Metropolitan New York. 

Sagar, who will work out of the 
Cleveland factory branch at 3224 Euclid 
Avenue, will devote the major part of 
his time collaborating with appliance 
manufacturers in working out problems 
of application, and assisting them in test 
procedures at the American Gas Asso- 
ciation laboratory where he has had ex- 
perience as a test engineer. Sagar is a 
mechanical engineering graduate from 
Oregon State University. 

King will maintain headquarters at 
the company’s offices at 101 Park 
Avenue, working throughout the metro- 
politan area where he had several years 
experience in sales and service of Jan- 
kins Brothers valves. He also had ex- 
perience with the latter company selling 
to oil refineries in Texas. More recently 
he has handled industrial oil sales for 


| The Pure Oil Company in New York. 











James King 









Dresser Industries, Inc., has ap. 
nounced acquisition of Day & Night 
Manufacturing Company, Monrovia, 
California; Payne Furnace and Supply 
Company, Beverly Hills, California, and 
Kobe Incorporated, Huntington Park 
California. The first named manufactures 
water heaters, the second gas furnaces, 
and the third a hydraulic oil-well pump, 
This brings companies in the Dresser 
group to 13. Stockholders recently 
authorized an increase of 600,000 shares 
of capital stock, a portion of which is 
unissued and will be used in payment 
for stock of the newly acquired com- 
panies, such exchange being subject to 
approval of the latters’ stockholders 
prior to February 1. 


Bailey Meter Company, Cleveland, has 
appointed P. S. Dickey chief engineer, 
to supervise engineering, research and 
design activities, with the assistance of 

; Gorrie, assistant chief engineer, 
and R. E. Clark, manager of contract 
engineering. Dickey has served the com- 
pany in various capacities since gradua- 





H. H. Gorrie P. S. Dickey 








WELD PIPE 
Faster... Easier... Truer 


JEWEL PIPE 
CLAMPS 


They align pipe perfectly and hold it secure 


for tacking. On in a minute—off in ten 
seconds. Two sizes, 4 to 8 in. — 8 to 16 in. 
Rigid construction resists strain, heat, and 
abuse. 


Other Jewel Clamps for Ells, long and short 
turn — for Flanges — for Headers. Also Pipe 
Marker, eliminates patterns for holes and 
saddles. 


So simple—so easy to use — Jewel Tools 
are proving big time-savers in refinery pip- 
ing fabrication and erection. 


Write Today for Details and Prices. 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 





————— 
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Besides hardening quickly, floor 
and pavement repairs made with 
Smooth-On No. 7B are durable and 
do not loosen or crumble. This is 
because Smooth-On expands as it 
sets, wedging the patch tightly in 
places. 

No need to put off floor repairs 
until cracks, holes or ruts have 
hecome a dangerous menace. 
Smooth-On’s overnight hardening 
means repair jobs that do not in- 
terrupt plant routine. Order a 
supply today. 


— 


QUICK PATCH 


Buy SMOOTH-ON Quick 
Patch in 5-1b., 
containers from your sup- 


or larger 
ply house, or if necessary, 
from us. For your protec- 
insist @n SMOOTH- 
used by 


engineers 
men for over Floor CEMENT 


FREE 


QUICK PATCH FOLDER 40- 
PAGE REPAIR HANDBOOK 


The coupon will bring you 
descriptive folder on Smooth- 
On Ne. 7-B Quick Patch and 
also the Smooth-On Repair 
Handbook showing ingenious 
repairs to plant and home 
equipment using the other 
S.nooth-On Cements. 170 di- 
agrams. Pocket size. 





tion, 
ON, 
and repair 








50 years. 








—_——— FILL OUT AND MAIL NOW — — — 


SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me Quick Patch folder and 
Smooth-On Repair Handbook. 


Address 


Doit wii SMOOTH'ON 


The Iron Repair Cement of 1000 Uses 














tion from Purdue University as a mech- 
anical engineer in 1925. Gorrie gradu- 
ated at Rensselaer Polytechnic Institute 
in 1927, and has been with the company 
since that time. Clark has been with the 
company more than 20 years in various 
engineering capacities. He is a graduate 
of the University of Kentucky. 


The Girdler Corporation, Louisville, 
Kentucky, has announced appointment 
of Dr. Ronald E. 
Reitmeier to the post 
of director of re- 
search and develop- 
ment of its Gas Pro- 
cesses Division. He 
will have charge of 
the division’s com- 
prehensive develop- 
ment program which 
is designed to im- 
prove gas. purifica- 
tion and manufactur- 
ing processes. Dr. 
Reitmeier, who is a 
native of Spokane, 
Washington, joined 


R. E. Reitmeier 


The Girdler Corporation in June, 1939. 
He obtained his Ph. D. in chemistry at 
the University of Washington, and is a 


member of the American Chemical So- 
ciety, Sigma Xi, and Phi Lambda Up- 
silon, 


Sellersville, 


U. S. Gauge Company, 


Pennsylvania, announces relocation of 
its Chicago office, under direction of 
Walter H. Magee, district sales mana- 


Magee has had wide experience in 
industry, and has served as 
chief of pressure instruments with 
WPB. The new office location is 53 
Jackson Boulevard, Chicago 4. 


ger. 
the gauge 


Monsanto Chemical Company, St. 
Louis, Missouri, has announced plans to 
construct a new sulfuric acid plant, with 
a yearly capacity of 72,000 tons, in the 
plant area of its Monsanto, Illinois, prop- 
erties. Equipment is on order, work will 
start within three weeks, and produc- 
tion is expected in five or Six months. 


Darling Valve & Manufacturing Com- 
pany, Williamsport, Pennsylvania, an- 
nounces appointment of Walter G. Die- 
ter as sales promotion manager. He will 
direct the company’s merchandising 
activities on industrial valves, fire hy- 
drants, oil-field-valve cups, and cups for 
reciprocating pumps and hydraulic pis- 
tons. Dieter is a graduate of Carnegie 
Institute of Technology, and for the 
past eight years has been with Libbey- 
Owens-Ford Glass Company, in engi- 
neering, field service and product pro- 
motion work. 





Pennsylvania Salt Manufacturing | 


Company, Philadelphia, has secured the 
services of Edmund A, Georgi as direc- 
tor of the special products division of 
research development department. 
Georgi has been manager of technical 
development, papermakers chemical de- 
partment, of Hercules Powder Company. 


its 


The Brown Instrument Company has 
appointed O. B. Wilson its New York 
industrial manager. He has been with 
the company 21 years and has served in 
several branch offices throughout the 
country as well as at Philadelphia head- 


| quarters. The new appointment involves 
transfer from Chicago where he has 
been industrial manager for several 


years. J. A. Robinson succeeds Wilson 




















“GUNITE” 


CONCRETE LININGS 





FOR: 

BUBBLE TOWERS @ STILLS @ HOT Oj 
SEPARATORS @ STORAGE TANKS @ &t. 
FINERY VESSELS OF ALL TYPES @ EN. 
CASING AND FIREPROOFING STRUCTUR. 
AL STEEL AND PIPE @ LINING WATE 
STORAGE RESERVOIRS, DITCHES AND 









































































































CANALS @ REPAIRING DISINTEGRATED Sul 
CONCRETE AND MASONRY. H 
Des 
WRITE — PHONE — WIRE | 
GUNITE CONCRETE ani)” 
CONSTRUCTION CO# ae 
y 
CEMENT GUN SPECIALISTS =" 
ENGINEERS CONTRACTORS Vib 
1301 Woodswether Road. 
KANSAS CITY 6, MISSOURI Apr 
District Branch Office: 
228 NORTH LASALLE STREET, CHICAGO, ILL 
Branch Offices: Fun 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 
Fatt 
Fab 
Jowuwtleca FIREBRICK Bee 
Trer 
The Answer to Your oa 
| Nate 
Refractory Problems! ‘ 
FOR boilers and stills—for patching and re- att 
re entire walls and complete relin- Hy 
Plibrico Jointless Firebrick is the & 
dollar-saving, trouble-saving refractory thot 
refineries everywhere are adopting. l 
Plibrico forms a solid, monolithic lining 
that eliminates the weak joints of laid-up | 
fire brick construction. Flexo-Anchors pre- I 
vent wees. No special shapes are re | 
quired; Plibrico comes in moist, plastic form 
and can be readily moulded to any shape. 
Your own maintenance men can install it 
or we furnish complete installation service. Look 
For extreme conditions, there is the 
Plibrico sectionally-supported air-cooled wall. Scier 
An See ng gis 
pen arch for boi 
arches and still roofs. Bool 
Both are erected with- 
out special tile o New 
heavy castings. H 
| Busi 
These catalogs | 
cover your | Catal 
requirements. a Adve 
Here is the complete 
Story of Plibrico linings, 
arches, air cooling, etc. 
Ask for = Plibrico = 
catalog. Specify wheth- 
er operating H. R.T, oF 
water tube oilers. CENSC 


rw 
If ther 


PLIBRICO JOINTLESS FIREBRICK (0. Jivemp 
1803 Kingsbury St., Chicago, Illinois Tease 
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